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project. I am indebted to James K. Daus. Head, Graphics Branch, for 
designing the cover pages and arranging the graphics. I am also indebted to 
the NASA scientists, engineers, and technicians who devoted hocrr to 
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for students as they make decisions about future aerospace career choices 
which hopefully wil l lead to happy and productive career development. 

Mary ti. Lewis 
Guidance Counselor 
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How To Use This Manual 
CHefully plumed c r m  drcts~ons may m a n  the 

d t t f t r e n c e  between career sa t t s fac t~on  and  
dtuppocnttng work exper18ncu The cho ln  ot  r 
cwew reflects the qualtty o f  weer g u t d a m  of turd  
tn the home and tn the school. Thou& of 
oaxpattonal chams extst. wtth v ~ r o u s  paths for 
cducatrond. vocattor~l  and techntcal tratntng and 
peparatton Somctrmes tt is not an easy task t o  
select an approprtate c w t t f  trom SO many chotcu 
Occastorully. once a car- prth tias bten select&, a 
person may dmde  t o  ernbrrk tn an enttrely dttfercnt 
mm dirutron 

Thts ~ M r c a t t o n  IS destgmd to  rcquarnt students 
and other readers wtlh aerospace carter c h o t m  It ts 
based on and destgnd t o  be used unth the 
R r w n u v  of Oceumtmd 11th. dth tdttton. and 
the Occupattonal  O u W  Hndbodr. 1978 79 
edrttm The ftrst sectron presents hnformatton about 
the aerospace rndustry bv dercrtbtng d~xrp l tms 
tvptca; ot  thtr ttidustry NASA's ~1as11ttc1t:011 system 
prwtdes an wervtesv ot thew d ~ ~ r p l t w s  A rwtew of 
two approaches whtch claatfy the thousands ot 
marlable catecrs tr rncluded In the trrst chapra also 

The second chaptet dtscrtbes the work typtcJly 
performed by aerospace screnttsts. engtneers and 
ttchntctans I t  ~ncluder the qualrticat~ons ncedcd for 
thew extremely spectaltred and dtverse careers. the 
preparatton and tratntng assoctated wrth them. as well 
n pedrcted future trends tn the fteld 

The thtrd stctron otters suggesttons tor htgh 
shoa l  students as they begrn t o  plan tor future 
aerospace careers Sources of career gutdance 
~ntormatton htgh school suhltctr emphartred. and the 
~ lec t t o r i  of dl\ ak%lropr~ate cdlegc are dtscussed 

Acacirm~c achtevement Is crucral t o  success tn 
aerospace careers Accordtngly. the toucth sectran 
addresses the tssue of developtng study sktlls 
necessary tot w~demtc  success Trmt management 
ptocedurer and strategres for tmplementtog study 
sk~lls technrques are s u m t e d  

The last sectron rdenttttes some factors whrch 
tnfluence career dectsoons The student who ts aware 
of tactors attect~ng his'her carter chotces wtll he 
better vreparcd to  make realrsttc career der >tons 

A d v ~ c e  f r o m  ~ndtvrduals promtnenf In the 
atrnspacr f~plrl IS tncluikd throughout thr  gtrtdelmok 

VaIuald~ r~:etrncr mat(.rtal IS ava~lablt- 1 0  tht- 
appendtcer Appndt r  A oftvrr SUQgeSttOnS for 
xtrvt t t r l  cottrr~~lors trachers may use wtth students as 
they exptote carvers tn the fteld of aercspace 
Appendllr 8 provtdes a Ilsttng of accredttrtf colleges 
md un~verrtttrs of ter~ng degrees tn et>glneerlng and 
tngtneertnq technology Apwndrx C contatns a 

comprehenscve l is t i rq of dd i t iod  sources d 
r r o r p w  car- i t  famation. 

The most apraoprtate career decisions are brtcd 
upon realistic infcrmrtion about careers available in 
h wrospxe ~nduttry Earpled with m awareness of 
on ' s  Interests. motivat~ons. a p t i t u h  and &ills. t h i s  
m n w l  has been w t t t t n  t o  assist students explore 
ttb~tr l imit leu horizons. 

To Th. Shrbnt .. The manual is designed t o  br 
r e d  and reread oun o period of time In order t o  
assist with career planning m d  exploration. Most 
students may want t o  read though the entire bodr 
ftrst. at a letsurely pm. After the first rewling. 
many stubnts will want t o  begm wprnizing their 
ptam for further exploration of possible cwms .  
Othtc studtnts wll r e d  some of thc KCttOns of 
tnterest t o  them and follow some of the detailed 
tup~estions Close attention should be Otven t o  the 
rcterenccs to the appendtces. Thew s w r m  can be 
usefu l  t o  t he  person interested i n  furthcr 
intormatton. 

To The Cannclor .. The counselot may want to  
have thts pubitcatton available as a reference mrnrwl 
for students interested in  w r w  carers. I t  can be 
used as a career guidance tool for use with proupc 
a indwtduals. The counselor may k p r c t i w l r l y  
interested in studying the sections on p o i e c t d  
urm trends tn the molpm f d d .  Supgcsttons t f f  
urn puldrnce l ~ l i v l t ~ s  we included in Appndix  A. 
Spectal attention ~ h o u l d  be given t o  Appendix C 
vuhtch pfovrdes a listing o f  addittonal sources of 
aerospace career rntotmation. 

To Thr Libmian -. The librarian may ttnd this 
document useful when choosing reference materid on 
mospace research and technology and as a reference 
on carter opporrunrttes in  the aerospace tndustry. 

To The Teacher The teacher may use thtr 
puhllcatton as a tocal potnt for career reference 
mrtercal I t  may be useful In cmblnatton wtth 
~ t ~ c l e s .  per~odtuls, ftlms and frlmstrtps dealtng wrth 
the actorpace tndustry 

To The Parent Parents are potentrally the greatest 
rwrrcts of help t o  thetr sons/daughters as they plan tor 
fttttire careers Thrs nutetta! ts desrgned to nsrst parents 
as they qtrtde thelr oftsprrng In the exploration of  
aetospace farce1 opttons The rntormatton IS presented tn 

r c o n c t ~ ,  eastly readable tormat Appendtces B and C 
may b partcularly useful t o  parents 
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Introduction 
"A boy 3 will is ffte wind's will, 
And the thoughts of youth are long, long thoughts. " 

- Henry Wadswwth Longfellow 

Whether male or female, whether you feel your thoughts are, as Longfello~, 
suggested, powerful and unlimited as the wind, the fact that you are reading this 
now testifies to  something within. 

You are thinking about a career in aerospace, and along the way you may think 
about medicine or law or finances, as youth weighs one career against another before 
deciding to  strike out. You have begun to  ponder your chances. and in this book 
you will get an idea of what they are like for the aerospace field. In  the process, you 
All be wondering many things. What are the limits, i f  any? What arc he benefits? 
How far can I go? 

The answer, as many whote been there will tell you, is  that you can 9 as far as 
you are prepared to take yourself. Luck and timing play a role occasionally, but in 
all cases it boils down to what you want to do, and how earnestly you believe you 
can do it. 

The next few decades will see tremendous strides in aerospace technology, some 
of which can take you into space, some of which can lead to the laboratory, some of 
which could put you into an aircraft streaking along at Mach 4. These things will be 
done, indeed, they are already on the drawing board; they await only the right time 
and the right people to accomplish them. 

The message in this book is simple; you can be one of those people. In the 
following pages, we'll present the views of those who have lived and worked within 
this field whose ultimate limits have yet to be found. In large part they consider you 
lucky: no generation before yours ever had so many options. Some of you may walk 
on other planets and moons, some will take part in engineering feats which are now 
only being dreamed of, some will do things which cannot now even be suggested, 
and some will carry on the work which they have started. 

Aerospace needs your talents; it cannot continue long into the future without 
your vision. 

Brian Welch 
NASA Cooperative Education Student 
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Chapter One 

The Aerospace Connection . . . 
You may have been thinking about what you 

will do in the years following graduation from high 
school. Perhaps you have thought about a career in 
aerospace science. engineering. or technology. I f  so. i t  
i s  possible that you may become the first scientist 
to discover extraterrestrial life or the first scientist to 
hear interstellar communications from another 
civilization. Or you may become the engineer who 
develops a hyperbolic velocity propulsion system for 
solar system escape. necessary for missions to the 
nearest star. Proxima Centauri. which would take 
10,000 years to reach. You may become the 
technologist or technician who assembles the 
components for a communications satellite which will 
allow people to place person-to-person calls over 
mist radios. Or you might work in some other 
capacity associated with the aerospace industry. 

This publication i s  designed to acquaint you with 
disciplines typical of the aerospace industry. careers 
available in those disciplines and the preparation 
necessary for those careers. At this point. i t  may be 
helpful to define the term "aerospace." 

What does the term "aerospace" mean? Aerospace 
(from aeronautics and space) refers to the 
environment which includes the expanse extending 
upward and outward from the surface of the Earth. 
This expanse includes the atmosphere and space. The 
term also refers to a field of occupations in 
aeronautics (the study of flight within the Earth's 
atmosphere) and astronautics (the study of flight 
in space ou ts ide  the Earth's atmosphere). It 
emompasses general, commerctal, and military aircraft 
as well as spacecraft, satellites and probes for space 
exploration and ut~lization. 

Aerospace represents many different things to 
many different people. It i s  delicate and sophisticated 
~nstrumentation and immense experimental facilities. 
I t  i s  a forward-swept-wing-design fighter. I t  i s  
measuring pollutants i n  the atmosphere and 
combatting smog. It is composite materials lighter 

than alu.ninum, stronger than steel. I t  i s  spacecraft 
which carry precious payloads of humans end 
equipment into space. It is civilian and military 
aircraft that take-off and land vertically. It is 
research to develop an artificial heart. It is weather 
and communication satellites. It is robot probes 
which examine the surface of the Moon and planets. 
It is "spinoffs" and products which serve mankind 
and improve our daily lives. It is much, much more. 
The scientific and technological revolution perhaps is  
best exemplified by the research and development 
programs associated with aviation and space. Each 
new aerospace discovery ignites a chain reaction in 
industrial growth and an entirely new industry 
emerges on the contemporary business and industrial 
scene. Yesterday's fantasies created only in the 
imaginations of a few science fiction miters are 
today's aerospace realities. 

On a typical day in  the United Statc: 
approximately a half million peopie board commercial 
airlines. In a single year, scheduled airlines transport 
over 200 million people--a number approximating tho 
population of the United States. There are several 
hundred thousand general aviation aircraft and pilots, 
thousands of airporr and approximately one million 
people vvho are employed in aerospace disciplines. In 
future years, these f~gures are projected to increase. 
We have worked and lived in outer space. We have 
landed on the Moon and left the safety of our space 
capsules to explore its surface and environment. 
Radio atld television stations. newspapers and 
magazines report on the progress of aerospace 
projects and speculate on their implications. 
Aerospace science and technology impact our daily 
lives in many ways. Some of the contributions from 
aerospace programs are increased national security 
and a strengthened national economy. Improved 
standards of living have resulted from new jobs, new 
consumer goods, improved educatio~ , advances in 
medicine and stimulated business deals. 



Past, present and future accomplishments in the 
field of aerospace arise from the partnership whirh 
exists among industries, civilian and military agencies 
of the government, and universities. This partnership 
emphasizes education, rerearch and development, 
manufacturing. sales and service. Special attention is 
focused upon careers requiring scientific. engineering 
and technical backgrounds. There are also careers for 
people in administration, management, finance and 
other services including supply, repair and 
maintenance. Thousands of vocational and career 
possibilities exlst within this field which offer job 
advancement and recognition. Aviation and space 
manufacturing firms, aerospace research and 
development companies, foreign, federal, state and 
local government agencies. commercial airlines, 
consulting firms and the educational community. to 
name a few. require the services of trained 
individuals. 

The majority of people employed in careers 
relating to space scierrce, engineering and technology 
are highly skilled individuals who take pride in their 
workmanship. They represent many racial and ethnic 
backgrounds and demonstrate multiple talents. They 
are men and women with varied educational 
experiences. Their common trait i s  the desire to 
pursue an understanding of unknown areas by 
applying the scientific method. They continue to 
update and increase their knowledge of science and 
technology by questioning and remaining openminded. 
They are pioneers whose frontiers range from the 
farthest areas of outer space to the deepest depths 
of the oceans. 

A particularly significant aspect of the aerospace 
field is that i t  employs individuals working in almost 
every known science and technology --  astronomy. 
biology, chemistry. physics. geology, geodesy and 
cartography, heat studies and cryogenics. It requires 
the assistance of the entire industrial spectrum . 
electronics. metals, fuels, ceramics, machinery, 
plastics, instruments and many more. 

Aerospace research and development has 
progressed at a rapid pace. Workers have important 
and fast-moving jobs. They are constantly working to 
improve the speed. range, power. reliability and 
safety of aircraft, missiles, rockets and space vehicles. 
Thew improvements are considered in relation to fuel 
conservation and environmental impact. 

Before workers can begin the production of 
aerospace vehicles and their related systems and 
subsystems, designs must be completed and approved. 
Hundreds of experiments and feasibility studies are 

conducted to determine the best designs. Super 
computers are used to assist in these theoretical and 
experimental studies. 

Once designs are accepted, scale models are 
designed and constructed according to rigid 
specifications. These models undergo hundreds of 
experimental tests in wind, temperature. and shock 
tunnels; on ballistic ranges; and in centrifuges. These 
tests simulate actual flight conditions including 
various Mach ranges (ratio of the speed of the 
vehicle's flight to the speed of sound) and various 
environmental conditions. 

The next step i s  t o  develop full sized 
experimental models which are tested in the air and 
on the ground. If the experimental models prove 
satisfactory in all the tests. production mav begin. 
Sometimes changes are made in the design during 
this process. Once the vehicles are flown, post flight 
analyses are conducted t o  evaluate f l ight 
performances. Modifications may be required. 

A variety of tools and sophisticated equipment 
are used in aerospace research. These include digital 
and analog computers. technical sketching equipment, 
multi-view drawings and photographs. and many 
different types of wind tunnels. 

Aerospace employees perform their assignments in 
many varied settings. For example, their mission to 
test microwave remote sensing devices may require 
that they fly in airplanes piercing the eye of a 
hurricane. They may be found on tropical beaches; 
in their laboratories atop a mountain or a skyscraper; 
or dressed in space suits as they perform experiments 
in huge tanks of water simulating the conditions of 
zero gravity. 

The work is international with many countries 
sharing the benefits of space research. Cooperative 
activities of an international scope range from 
investigation of the solar system to aerospace 
appltcations in communication, transportation, weather 
forecasting, pollution control and resource and energy 
management, which affect the lives of people 
throughout the world. Spacelab. for example, is 
financially produced by the European Space Agency 
(ESA). I t  is the European orbttal laboratory designed 
as a companion to the U.S. Space Shuttle. Spacelab 
will be carried by the Spxe Shuttle and will remain 
attached to the Orbiter during its mission phase. 

International cooperative rclsearch focuses upon 
areas such as diplomacy and international relations. 
These areas require workers fluent in foreign 
languages and knowledgeable of international law. 
New fields of interest in space law, space medicine 





personnel employed by NASA produce data generated 
f rom basic and applied rerearch. The agency's 
engineers, technicians, and craftsmen apply this data, 
advanc ing  aerospace technology and the 
state-of-the-art. These research and development 
activities represent one part of the agency's 
responsibility for the nation's overall aerospace 
program. 

Approximately ninety percent of the agency's 
funds are extended for research and development 
conducted by organizations outside the government. 
with NASA overseeing the work. Grants, scholarships, 
and contracts are awarded by the agetcy to qualified 
scientists and engineers. The specifications for this 
"contracted" work include quality. performance. tin= 
schedules and costs which are develooed by NASA. 

I n  order t o  f u l f i l l  their technical and 
administrative tasks, the agency's scientists and 
engineers coordinate their efforts with their peers 
employed within the aerospace community. Together 
they plan and conduct appropriat? research and 
develop the necessary technology. Through their 
combined efforts, the benefits of aerwpace 
technology are enjoyed by the United States and 
other nations. 

Some activities are shard by NASA and other 
agencies of government. For example, NASA and the 
National Oceanic and Atmospheric Administration 
(NOAA) work jo int ly  i n  the rese.irch and 
development of techniques and instruments that can 
improve weather forecasting. NASA has joined efforts 
with several states (California. Colorado, and Arizona) 
and federal agencies (Departments of Agriculture, 
Interior. Energy and the Army Corps of Engineers) 
to use satellite data for improved snow mapping and 
water runoff predictions. tiASA and rhe Federal 
Aviation Administration (FAA) evaluate advanced 
aircraft and equipment for automatic flight control 
and guidance. Through combined efforts with the 
Environmental Protection Agency (EPAI and the 
Department of Transportation (DOT) technology i s  
being developed to reduce fue! consumption and 
pollution from exhaust emissions of automotive 
engines. The Department of Defense (000) and 
NASA are working together ir! the Space Shuttle 
program. NASA i s  also an active participant in 
international groups. NASA and the World 
Meteorological Crganizat~on (WMO) monitor global 
ozone levels. 

In summary. the agency i s  a producer of data 
and some hardware within its own research program. 
I t  is a supporter and a monitor of further research 

and the development of hudwre  produced by 
industrial organizations and instifittiom of hlghar 
learning. It is a consumer of M w r t s  dadgmd. 
fabfiuted, a d  assembled as 8 result of contmtod 
work. It is r member of aerospace dated 
government ptqrams--both civilian a d  military. 

Reviewing the World d Work 
The principal activity during the adult yean is 

"work." The activity commonly referred to  8s 
"work" begins for most adults when they reach the 
early twenties and continues until the mid to late 
sixties. This rde as "worker" consumes 8 hours per 
day, 5 days per week, 50 weeks per year from the 
time the individual enters the work ' m e  until he or 
she retires, and for some, beyond retirement. The 
work an individual selects often astablithat his or her 
l i f e  style, including financial status, friends, 
geographic location and activities pursued during 
leisure time. I t  is clear that planning is crucial to 
career development. 

IJeallt., a primary responsibility of the adolescent 
years is planning and preparing for future careen. 
The school has bscome the center for educating 
students about their future choices for work. To 
emphasize the importance of carecr preparation 
during the school years, many state legislatures have 
mandated that schod systems prepare graduates with 
identifiable career- objectives and demonstrable j3b 
skills. This preparation of students for the selection 
of and entrance into rewarding career paths requires 
team effort on the part of students, parents, 
counselors and potential employers. 

In most school systems, guidance counselors have 
been identified as instructors for career guidance 
programs. They usually emphasize the following 
processes in their work with students. 

Acquaint students with systems that categorize 
the thousands of occupations: 

Orient students to job classificatio~~s and 
specialties within these classifications; 

Acquaint students with their unique interests 
and abilit~cs by administering and interpreting 
the results of assessment instruments such as 
interest inventory tests and!or aptiti!de tests; 

Assist students to identity potential career goals 
suitable to their identified interests. skills, and 
abilities; 







There are h*a typcr of des -. 
drsrifial laording to the type of nat~nr. Rctd  
aks -pations are imdvtd with d k r f y  t o  
the cms€mN. On the omcr hnd. vrhdcdt rcilinq 
ofaprtiom seW ro bushssm ir\dumies. nd staces 

Exrnpks 08 lmurprx aarlutiar titles i dudc :  

Airptne OIYtcr l23536700) 

Gxnwter T q  Libr* cm.367.0261 

Com~~t f f  Tennind Opaffor 1203582454I 

Sales Representative. krcvaft Equipnmt 
(273-357430) 

Statistkd Qcrlr (2t6.3824E2) 

This u r n  indudes caupationr characterized 
bV the @ormanee of du t ia  fa another person or 
ofhtr peopie. The four -rally actepted groups are: 

0#naic: Providing domestic services i n  p i rate 
households; prepaing md serving food md drink 
i n  c o m m e r c i a l .  i n s t i t u t ~ c ~ a l  o r  other 
establ ishmentr; providing lodging snd related 
Seffices. 

PcnaJ: Providing grooming. cownettc. hd other 
personal and health care sewtoes r o r  cht&en and 
adults; maintaining and dea ing dothinq and 
other wearing W. 

Rogemc: Rauidtng protection for pcopic and 
property; anending to  the comfort or requests of 
patram of amusement and recreation facilities. 

Bui ld ing Setricer: Performing deaning and 
maintenance senices to interiors a d  exteriors of 
buildings. 

Aerospxe occupation.& examples are 

Airplane Flight Anendant (352.367410, 

Airport Guide !353.367-014) 

Maintenance Engineer (382.66431G) 

Agk~luutrl, F a w ,  Forerftj- 
and Rehted Occupations 

Tha cat- emphasizes outdoor work. Workers 
in rhis category will be fcund i n  the following areas: 

Agriculture: Propagating, growing. caring for 
and gathering plant, animal life. and products. 

Fores8y: Logpinp timbcc trr;l; atd%hg. 
huntbg. nd tr- rrinvl liC; md urinq 
forprb.Brdnrs.rdgands. 

F isbny:  Breeding, caring fa. pbntba 

plrrt Iife. 

hbtia th~t imokmem sud, a 
P'mn]. M n 9 ,  d dodc m i n g  not 
nwluded in this cat-. 

Thin cat- indudPr ocru%ttiam mnowned with 
refining. mixing, compounding. .%emid treating, hut 
treating. cr simib work 6 t h  rrutcri3s in did. 
-:uid. vmi f l ua  ~-XS suws to pame fhem for 
use as basic materials or sock fa fur& 
m f a i n g  aeatment or for IJe a finished 
poduas to  commciiJ urers. Var, sr i lk  orcm. 
furnams. mixing rmchim. cnrrhers. gindm rd 
related machines rrd equipment are invdrcd. 

Exampk of aerospax jobs we: 

Cerrobend-Die caster (502.381U4) 

Gar Inspector (579.M7-0221 

Molder 1w-381-M) 

Working with M i n e s  is emphasized. Tire more 
complicated jobs require an undemanding of m.&inc 
htmions. Mueprint reading. making nutherrutid 
mputations, and exercising judgments to ma in  
amformance to specifications. Somc jobs require eye 
nd hnd c a x d i ~ t i a r .  

This category indudes o c c u p ~ t i w  conamed with 
the operation of madtines that cut. bore. mill, print 
and similar work with uKh materials as metal, piper. 

woad. plastics. and stone. Installation. m i r  and 
rnain:enance of machines and mecnwicd egJimt. 

as well as weavtng, knitti* spir..~ing. and simtlar 
work with textiles are included. 

Examples of aerospace jobs are: 

Aircraft Mechanic (621.281-014l 

Flight Engineer 16Zl.261-018) 

Model Maker (693.36l010) 

Statistical Machi.le Serv~cer (633.2814301 

Technical Specialist. A i rc ra f t  System: 
(62i.2ZUO1 



This cat- indudes w t h  awrcmd witfa 
using hrdtoorr and bcneh nuchim to feicate. 
impect or repair rh t ivc ly  d l  products. such 
wry. phonogqhr. light bulbs. rmsial ins&mM%t~. 
tires. footwear. mv'.  and grmmts. Workers i n  
more complex jobs nuv be required to rud 
Mwpinn.  fdtow patterns a d  use a vr ie ty  of 
hndtodr 

The work is uwrllly p e r f o r d  at a set position 
a station In a mill. p lw t  of d ~ p .  

Exampies of aerorprc pbr arc: 

A i r p l a n e  Gas Tank Liner Assembler 
(7!i9684ao) 

-ion md distrihrtian of utilities; 

Rduging of m n a i J s  nd the maviq of 
mircriJs i n  a d  around estlblktmmus; 

Modeling fo r  painters. sc.llptors. and 
photogrlphm; 

r Providing various production services in 
motion pictwa a d  radio and ttkvision 
broadcasing; 

Jobs indude: 

Ai rc ra f t  Launch and R+co*cry Tcchniclm 
(92.68200) 

Ai rc ra f t  In ter io r  Fabricator 8 l d k r  Airport Attendant (912.364-0101 
(76'9-28100) 

Parachute Packer (912684-010) 
Airpllne Woodmwka !769.281-010) 

P h o t o f i n i s h i n g  L a b o r a t o r y  W o r k e r  
Patternmaker. Rater (777-381-a#)) (976.687-018) 

Strucrwal work Oec- 
Workers must be familiar with hand too!^, power 

tools and statbury machines. Work is p e r f o r d  
d l y  outside. except for factory production line 
oaupatiom. 

These occupations invdve f&wiuting. erecting. 
installing. w i n g .  painting, and repairing structures 
nd structural pun. Their work produoes such 
products a: brtdgs. buildings. r e .  motor vehicles, 
W e s .  internal combustion engines. girders. plates 
md francs. 

Aerospae p b s  include: 

A ~ r p l p e  Radio Tester (823-281-010) 

Arsembler. Aircraft, Structures a d  Surtaces 
(806.381~26) 
Electronics Mechanic (828.281-001 

Tovlrer Operator (910.362-0101 

Ob*ioudv. not all n i n  group in the DOT 
include jobs directly re l led to the 
industry. However. some relationship between groups 
3-d aerospace cweers can be stabliuwd. The 
nuioritv of job5 i n  the industry require the skills 
md expertise of scientists, cnqinem nd techniciurr. 
These iobr arr clasified by the DOT i n  th€ 
Rofessional. Tcchnial a d  Mwugcrid grouping. Thc 
m#k of scientists. engineerr and technicians m i d  
not be ruccesrful without the support of employees 
~ n t e d  in other o m p a t i d  q r w .  

USES' Approach to Preaenthg 
Career Information 

The United States Employment Senices (USES) 

Inspector. Assemblies and Installations has contributed t o  a publication entitled Guide for 

6806.281-022) Occupational Exp lora t ione w h i c ~  categorizes 
occupations Into 12 h o m o g e m s  grwps according 

Gadio - Maintenance Repairer (823.28l-010) to interests. abtlities a d   trait^ required by workers 
for successful performance. By ref~rrlng to the twelve 
interest areas. studems car! explore areas of work i n  . 

T has category lncludes occupations concerned 
which they have strong interests. Each of the twehe 
interest areas is divickd into work groups and 

with: 
*Guide for Oecupationd Exploration. U.S. Department 

Transportation of people and cargo from one of Labor, Employment and Training Administration. 
geographic location to another bv various ,979. This pu~ication ,s supplement to the D , ~ ~  
methods; of Ocarprtiorul Ties. The definitions of interest areas 
Extraction of minerals from the Earth; are found on page 8. 





Vll. mnrt Detail 
Interests in organized, cieady defined mivitior 

requiring accuracy and attention to  details. primarily 
in an office setting. 

V1;I. M i n g  
Interests in bringing others to  a point of view 

through personal penu ion ,  using sales and promotion 
techniques. 

IX. Aarwnmod.ting 
Interests in caterlrq to the wishes of others. 

usually on a one-to-one basis. 

X. Humnit8ri8n 
Interests in  helping others with their mental. 

spirituri. swirl physical. or vocational needs. 

XI. Ludinglnfluencing 
Interests in leading or influencing others through 

activities involving high-level verbal or numerical 
abilities. 

XII. Pl~yriul Momring 
Interest in physical activities performed before an 

audience. 

Scientifii Interest Areor 
The fo l lowing informa:'on on PHVSICAL 

SCIENCES illustrates the approach found in the 
Guirk for OccuprtionrS E,,doration (pp. 3 4 0 )  and 
offers one example of scientific careen characteristic 
ot the aerospace industry. The reference codes refer 
the reader to the DOT. 

PHYSICAL SCIENCES 

Workers tn thts group are concerned mostly wtth 
nor) ltvltrg tlitngs. such as cherntcala, rockc, metals. 
rnathemattcs, movements of the Earth and the stars. 
otc They contluct sctenttflc studles arid perform 
other acttvttles rrqutrtng a bnowledgu of math. 
phystcs. or chemtstry Some workers tnvestlgate. 
dtscover, and test new theortes Some look for ways 
to develop new or Improved matertals or processes 
for use In prmluctlon and constructton Others do 
research tn such fields as geology, astronomy. 
oceanography. and computer sctence. Workers base 
their conclustons on ~nformatton that can be 
measured or proved Industrtes, government agencies. 
or large untverstttes employ most of these workers tn 
thc~r research factltttes 

What kind of work would you do? 
Your work acttvtttes woultt depend upon your 

specific job. Fw example, you might 

study (serial) photogr8phs fof indiut ims of 
possible oil or gas deposits. 

examine rock formations to  develop theories 
about the Earth a d  its history. 

use information &out wind. temperature. 
humidity. and land tormations to predict 
weather. 

help d v e  environmental problems such JS 

pollution. 

develop chemical formulas for making fine 
perfumes. 

conduct expertments to develop new metals. 

gather and interpret  information about 
movements in the Earth. 

use advanced math to solve very complex 
problems. 

What skills and abilities do you need for this kind 
d work? 

To do this kind of work. you must be able to: 

use logic or wtentific thinking to  deal with 
many different kinds of problems. 

use nonqverbal symbols (such as numbers) to 
express ideas or solve problms. 

understand and express complex. technical. 
and scient~fic information. 

recognize textures. colors. shapes, and sizes. 

make dectsions ust.ig your own judgments. 

gather and interpret  data about Earth 
movements. 

make dectsions based on information that can 
be measured or ver~fied. 

The above statements may not apply to every 
lob in this group. 

How do you know it you would like w cwld luun 
to do this kind of work? 

The followtng questions may give you clues about 
yourself as you consider this group of iobs. 

Have you taken courses tn Earth science or 
space science? 
Have you read art~cles or stories about 
scieritific expediticns? Do you understand 
sctentlfic term~nology? 





Physicist 023.OB1-014 
Physicist 023.067410 
S l i m r o t ~ s t  024.061.asO 
Aarid-Photognph 029.167410 

lntrrpratw 
Gndogist, Petrdeum 024.061422 
Enviwnmntd Analyst 029.081-010 
Materials Scimtist (129.081914 
Metdturgist, Physical 011.061-022 
wet We 029.167014 

Environmental Ratartch 

Worker Functions 
At this point. mwe information &out a r c a n  

will be provided bv focusing u r n  a di#wstion of 
worker functions. a defined by the DOT. #Id t b i r  
dationship to occupations i n  the mnspace industry. 
The "Data" - Teq?k" - ''Thin# approach 
.rtodated with worker functions h a  been seihcted 
because i t  relates to  oil individuals and all 
occupations. 

I n  order to  select a career best suited to the 
unique natute of each student, he or she must be 
-re of hisher specid talents. interests. abilities and 
uhiewements as well as personal motivation. The 
mom infomution the student can formulate about 
h i m s e l f ~ f ,  the more satisfied helshe is likely to 
be wi th the chosen career(s1. The process of 
preparing for onaf career requires self aware- as 
dl a c ~ s a r  awareness. Self awareness may be 
gained through a systematic anaiysis of om's 
experiences and one's reactions to  these experiences. 

A n  important consideration when examining 
camen is deciding what types of relationships the 
student most enjoys. The DOT suggests that every 
jab requires r worker t o  relate in  some degree to 
either "Data." "People." or '7hingr." The student 
can decide whether helshe prefers to work with 
"Data," "Peopte," or "Things" by completing interest 
inventory instruments provided b y  guidance 
counselots. The student then review these resufts in 
combination with memories of past accomplishments 
and successes. These remembered successes ~nvolve 
"People." "Data." "Things." or some combination of 
them. A student may enjoy assemblying model 
airplanes. Activities such as this requlre a "Things" 
oriented approach. This same student. however. may 
not  enjoy teaching someone else to do those 
activities required to assemble the model. This 
requires r "People" orientation. Furthermore. this 
student may not delight in researching the h~story of 

aviation which demands a prefemrn for working 
with "Data". Another student, on the othar hmd. 
may enjoy a l l  three activities and all three 
preferences or combinations of preferenca;. Realizing 
which relatiotrshipa one most enjoys provides sdf 
awareness and an uncle-,randing of oneself i n  relation 
to future career choices. 

Once the student has decided &out hislher 
preference or combination of preferences. hefshe is 
ready to C O M ~ ~ ~ I  Worker Functions -- what a worker 
does with "Data." "People," or "Things." Worker 
functions describe relationships between worker 
preferences and the difficulty of tasks associated with 
a particular job. They summarize the responsibilities 
of a job and arrange the rerpomibilities according t o  
levels of difficulty. Responsibilities or job tasks are 
arranged from complex to simple. 

Students best suited to working in particular 
orientations or preferences are exhibiting behaviors 
characteristic o f  that  preferencds). They are 
functioning at several levels of the corrstponding 
hierarchy o f  worker functions. Humrnel and 
McDaniels0 encourage people significant to the lives 
of students to observe their selection of school 
courses. their participation in clubs and other 
extracurricular activities as well as their choice of 
leisure time activities and part-time jobs. They are 
instructed to make students aware that these 
preferences are clues for the selection of potentially 
rewarding careers. 

Each worker preference is defined in the 
following section. A representation of the tasks 
associated with each preference is also included. 
Examples of aerospace occupations st-d characteristics 
of students who might be attracted to  these 
occupations are related t o  each preference. 
Combinations of worker preferences are discussed in 
this section as well. 

Work lnbobiq Dooa 
Individuals who work w i t h  information. 

knowledge, ideas or concepts which are obtained by 
observation, investigation, interpretat ion or 
visualization are working with da'a. Data is 

'Used with permission of Acropol~s books. Ltd. from 
How To Hdp Your Child Ran A Camr by Dean L. 
Hummel and Carl McDan~els. Copyr~ght @ 1979 by 
Dean L. Humrnel and Carl McOaniels. Published by 
Acropolis Books. Ltd., 2400 Seventeenth St.. 
Washington. DC., $6.95. 



intangible, that is, it cannot be touched or handled. 
I t  is exprautd in  numben. words or symbds. AH 
individuals relate in  some degree to  data i n  their 
work or leisure. 

The DOT organizes the tasks associated with data 
work from complex to  simple. Each level indicates 
the degree of task complexity performed by the 
worker on that job. 

Complex Tasks 

Synthesizing: Oiscovering facts and/or developing 
conclusions or interpretations of ideas 
by analyzing data. 

Coordinating: Analyzing data in order to  determine 
the  time. place, and order o f  
operations or actions to be performed. 
Carrying out and!or reporting on these 
actions. 

Analyz~ng: Examining and determining the value of 
data. Presenting alternative plans in 
order to choose the best course of 
actions. 

Average Tasks 

Compiling: Gathering. comparing. or classifying 
information about data, people, or 
thlrrgs. Reporting and/or carrylng out 
activities indicated by the rnformation. 

Computing: Perfarming arithmetic operations, 
report ing results, or carrylng out 
dct~vitles indicated by the results. Tasks 
~nvolv~ng counttng are not included. 

Copylng: Rewrtting data from one copy to 
another or enter!ng data ~n ledgers or 
accounts books. 

Smple Tasks 

Comparing. Judging data. people, or things 
accord~ng to what can be observed 
(what they do, how they look, how 
they are made or whether they are 
usual or different from the usual). 

Oowprtiom Associated Rimrrily With Olg: 

A#ountacit Mathematician 
Contract Clerk Stemgraphel 
Qerk-Typist Statistician 
Editor 

Students who enjoy mathematics andlor English 
cwnss m y  enjoy ween involving data. Their nlas 
in school activities and part-time jobs will reflect 
interests in ~~umben. words or symbols. 

Work lncolving People 
"People" work involves working with people and 

animals when they are given care and consideration 
similar to thc' given h u m  beings. The DOT 
arranges the hierarchy of worker functions for the 
"People" category in  the following manner: 

Complex Tasks 

Mentoring: Advising or counseling individuals with 
problems that may be resolved by 
legal. scientific, clinical, spiritual, andlor 
other professional principles. 

Negotiating: Exchanging ideas, information, and 
opinions with others to formulate 
policies and programs. and/or arrive 
jointly at decisions. conclusions, or 
solutions. 

Imtwcting: ~eaching subject matter to others. or 
t ra in ing others (including animals) 
through explaining, demonstrating, or 
supervibinq practice; or making 
recommendrt~ons on the basis of 
knowledge gained through specialized 
training in such area as medicine, law, 
or engineering. 

Supervising: Determining or  interpreting work 
procedures for a group of worken, 
assigning specific duties to them. 
maintaining harmonious relations among 
them and promoting efficiency. 

Diverting: Amusing others. (Usually accomplished 
through the medium of stage, screen, 
television. or radio.! 

These workers are ~r lvolved mainly with 
information or conceptual knowledge. The more 
complex tasks require more specialized trainr~tg and 



Average Tasks 

Persuading: Inf luencing others i n  favor of a 
product, service, or point of view by 
talks or demonstration. 

Speaking- Talking with and/or signaling people to 
Signding: give or e w  information. indudes 

assigning tasks or giving d i m t i o m  t o  
helper? or wistanh. 

Sewing: Attending to the requests or needs of 
people or animals. Immediate response 
is involved. 

Simple Tasks 

Taking Helping applies t o  "nonlearning" 
Instructions helpers. No variety of responsibility is 
Helping: involved in this function. Attending to 

the work assignments, fol lowing 
instructions. or responding to orders of 
a supervisor. 

Over the last thirty yews more workers have 
become involved in render in^ services {teaching. 
cooking, managing) than in producing goods 
(manufacturing, mining. farming). This trend is 
predicted to continue in the years ahead and implies 
a growing number of jobs primarily cnvolving working 
with people in occupationally signi'icant ways. A key 
factor to understand is that the complexity of 
worker tasks in this orientation is directly related to 
the degree to which one must interact with people. 
This is different from working in a setting where 
mrny other people may be found, but who do not 
interact with each other in significant ways. 

Occupations A s d a t e d  Primarily With People: 

Airplane FItght Attendant 
Labor Relations Expert 
Passenger Service Representative 
Securitv Guard 

These ~ndividuals relate to human beings in an 
occupationally significant manner. They do not relate 
significantly to "Data" or "Things." however. 

Students who enjoy conversing with others, who 
express an interest in others or who select to work 
with others rather than alonz are likely candidates 
for careers emphasiz~ng "People." They tend to 
en- in activities that emphasize people or animals. 
Activities such as planning a dance or managing the 
activities of a service organizat~on are indicative of 

this orientation. Baby sitting and caring for pets are 
characteristic behaviors. School counrr include 
distributive education, humanities and social sciences. 
including sociology n d  psychology. 

Work Invohing Thingr 
"Thit,g" work involves working with lifeless 

objCeLis such as substances or mterids. machines, 
tools, equipment. or products. Sex-role stereotyping 
that excluded women from ocwpations oriented 
towards things is disappearing. The DOT categorizes 
these worker functions as follows: 

Complex Tasks 

St t ing Up: Adjusting machines or eguipment by 
replacing or altering tools. jig. fixtures. 
and attachments to prepare them to 
perform their functions, change their 
performance or restore their rwouer . . 
funct ioning i f  they break down. 
Workers set up one w a number of 
machines for other workers or tet up 
and penonally operate a variety of 
inachines. 

Recision- Using body parts and/or tools or work 
Working: aids to work. move, guide, or place 

objects or materials in situations 
requiring that rigid standards be met. 
Judgment is required in  the selection 
o f  appropriate t c  01s. objects. or 
materials and the adjustment of the 
tool to the required task. 

Average Tasks 

Operating Starting, stopping, controlling, and 
Controlling: adjusting the progress of machines or 

equipment. Operating machines involves 
setting up and adjusting the machine or 
mater ial(s) as the work progresses. 
Controlling involves observing gages. 
dials, and turning valves and other 
devices to regulate factors such as 
temperature. pressure. flow of liquids. 
speed of pumps. and reactions of 
materials. 

Driving- Starting, stopping, and controlling the 
Operating: actions o f  machines or equipment 

which must be steered or guided in 
order to manufacture, process, and/or 



move people or things. Observing  gage^ 

and dials; estimating distances and 
determining speed a d  direction of 
other objects; turning cranks and 
wheels; pushing or pulling gear lifts or 
leven are cnvolvd. Such machines as 
cranes. conveyor systems. tracton. 
furnace charging mrhines. paving 
mrchicm. and hoisting machines are 
included. 

Manipulating: Using tools, special devices, or parts of 
the body to work. move. guide, or 
place obpcts or materials. Workers use 
some judgnent to maintain the needed 
degree of accuracy and to select the 
proper tool. object, or materials. 
However. such judgrnerits are usually 
not difficult to make. 

Simple Tasks 

Tending: Starting, stopping, and watching the 
operation of machines and equipment. 
I t  involves adjusting materials or 
controls of machines. Activittes include 
changcng guides. adjusting timers and 
temperature gages, turning valves to 
allow flow of materials, and flipping 
switches in response to lights. Lcttle 
judgment i s  involved in making these 
adiustments. 

Feed~ng- Throw~ng. dumping. putttng. or feedtng 
Offbear~ng matertals Into or removtng them from 

machtnes or equtpment. These machines 
or equtpment may be automatic or 
may De tended or operated by other 
workers. 

Handlrng: Using parts of the body. handtools. 
and!or spectal devices to work, move. 
or carry objects or mater~als. Lcttle or 
no judgment IS involved in meeting 
standards or in selecting the proper 
tool, object, or matercal. 

Stgnificant numbers of people arc employed in 
the production ot goods. Agricultural, m~niclg. 
manufacturing and constructcon industries emphasize a 
worker's relattonshtp to "Things." 

Occupations Associated Primarily With Thitqs: 

I n  the f ollowtng aerospace occicpatlons. the 

individual works directly with "Things" in  an 
occdpationally significant way: 

Airplane Gas Tank Liner Assembler 
Electronics Mechanic 
Engine Installation Inspector 

Students who enjoy "working with their hands" 
by using tools, equipment or machines may be 
interested in this category of occupations. These 
students demonstrate manual dexterity and hand-eye 
coordination. They enjoy exploring the operating 
mechanisms of radios or stereos. for example. Their 
part-time jobs might include working as an assistant 
in a small engine repair shop or as an assistant to a 
television repair service mechanic. High school courses 
in industrial arts. home economics or trade and 
industrial education tend to emphasize student 
abilities and Interests in this area. 

Corn binotionr of Workor Profimneea 
Some occupations require workers to  demonstrate 

combinations of preferences. according to Hummel 
arid McDaniels. These occupations require interests. 
abilities and preparation appropriate to the level of 
worker functions. 

Occupations Associated Primarily With Data md 
Things: 

Workers in this category relate not orily to words 
or numbers, but also to objects or things. Their 
relationshtp with people IS not occupationally 
signcf~cant, however. Examples of aerospace careers 
are: 

Astronomer Keypunch Operator 
Chemlcal Engtneer Meteorologist 
Food Chem~st Tool and Die Maker 

Students who enjoy collecting th~ngs--stamps. 
pcctures. colns. model acrplanes--may be Interested cn 
pursulng careers cnvolvtng "Data" and "Thtngs." 
Students who enjoy partic~patlng In courses such as 
tndustrcal arts, home ecmomtcs or mustc should also 
be encouraged to explore careers tn this category. 
Courses In advanced math. chemistry and physics are 
suggested for students cnterested in these careers. 
Self.exposu!r to extracurricular activ~ttes such as 
membership in math or science clubs or in Explorer 
Scouts represents paths for exploring interests tn 
"Data" and "Things." 





by aerospace specialists. rather than on their 
educational backgrounds. 

Aerospace science, engineering and technology i s  
one of the most diversified fields. Yet, it represents 
a collection of many interrelated specialties. The 
interdiscipl inary nature of aerospace t d n i c a l  
positions can be demonstrated quickly. Individuals 
with the followirig scholastic majors are classified 
acco,ding to the NASA system in the Flight 
Mechanics category: aeronautical engineering, physlcs, 
rnathemattcs, mechantcdl engineering, engineering. civil 
engineering. chemistry. nuclear engineering, and 
mining engineering. 

The complex nature of the challenges facing this 
industry requires that scientists. engineers and 
technologists strive to approach issues from many 
different points of view as well as from one single, 
indepth pornt of view. Some aerospace researchers 
and engineers tend to be generalists who study 
problems from several different theoretical and 
techntcal posttions. They attempt to solve problems 
by iiivesttgatlrig them tn terms of the enttre system 
which represents many disciplines. Their knowledge 
of flight systems, fluid mechanics and propulsion 
systems, to name a few, is tncorporated In order to 
arrtve at solut~ons to problems. In many instances 
thelr cnterdisclpllnary pursuits lead them beyond the 
tradttlonal academlc degree which they have earned. 
Get~erdllsts specral~ze 111 one academtc area In college. 
Yet. they demoristrate techntcal proflctency In several 
other arras as well. For example. a meteorologist 
may serve as a consultant for an airborne 
observation program or a lubrication specialist may 
offer technical advice to the managers of a project 
studying I~quid rocket propulsion systems. NASA's 
responsibility to remain at the "cutting edge" of 
research and development requires the more narrowly 
channeled effoits of specialists. Specialists approach 
problems wlth an indepth understandiny of one single 
discipltne. They are experts tn exobiology, data 
systems or controls and guidance. for example. Both 
generalists and specialists employed by NAS4 possess 
knowledge and skills whtch will allow [tiem to 
pursue investlgat~ons Into unprecedented areas. They 
approach technical challenges with specialized 
knowledge gatned through academ~c preparatlori and 
diverse work exper~erices. 

Prtvate aerospace ~ndustrtes responsible for the 
productlm of aerospace hardware reflect interests in 
specialized asprcts o f  aerospace scrence and 
technology. They tend to ernploy specialtsts trained 
in their particular technical area of Interest. For 

example, companies or divisions of companies are 
established to engage exclusively in such activities as 
the production of missile and jet engine structural 
components. Others research and develop aircraft 
wheels, brakes, end accessories. Other cornpanic> hire 
experts who only engage in resezrch activities 
involving solar energy, for example. Scientists, 
engineers. dnd technicians employed in these 
companies tend to pursue indepth investigations and 
applications relating to single disciplines. 

The following presentation is limited to an 
occupational review of the NASA classification 
system of scientific and engineering positions and 
defines work unique to that agency. Each company 
within the aerospace industry has developed its own 
classification system. In most cases, these systems are 
different from NASA's framework as industry tends 
t o  define positions more specifically. However. 
NASA's system does encompass all of the drsciplines 
one would find In the aerospace industry, 

The student reviewing the following classification 
of aerospace uccirpations should recall the 
muliidisc~plina:y nature of the NASA groups. He or 
she slso should remember that the unique problems 
in this field demand the knowledge and skills of 
both generalists and specialists. The student must 
take Into account the fact that new work areas 
related to aerospace technology emerge continuously 
as technology solves exist lng problems arid 
stmultaneously generates riew demands. These 
demands consequently modi fy  exist ing job 
characteristics and create new career options. 
Therefore. aerospace technology specialties are 
rewewed and their classif ication i s  revised and 
redeftned on a continual basis. 

NASA's Aerospace Technology 
System 

The~e are 13 subgroups in NASA's Aerospace 
Technology System (AST) . Each subgroup includes 
positions fo r  scienttsts. engtneers and support 
personnel who are engaged in aerospace research and 
development. I t  also ~r,cludes the work of those who 
develop and operate specialized facilities and 
supporting equipment. The AST structure establishes 
a basic occupational framework. The classificatton 
system 1s designed to contribute to the most 
effective and efficient management of scie~ttfic and 
engineer~ng personnel. 

*Position Classification Handbook, NHB 3510.5, May 
1972. 





Voyager Spacecraft to Uranus. This planet i s  two 
billion miles from Earth. Planetary investigations such 
a, thw offer immense scientific potential. 

Planetary investigations are only one aspect of 
the comprehensive Space Sciences program. Other 
elements also designed to learn about the origin, 
evolution, and Ctructure of the universe include: 

Astrophysics research which involves the 
observation of distant stars, galaxies, and other 
extra-terrestrial phenomena; and 

Solar terrestrial research which includes the study of 
the precesses that generatr energy in the Sun and 
transport it to the Earth and the study of the 
interactions of that energy with the Earth's 
environment. 

Studies conducted f rom ground and space 
observatories examine the Sun, a sphere of hot gases 
whose temperatures are measured in millions of degrees. 
Solar acttvi ty  such as massive eruptions, pa, ticle 
dtscharges and intense radiation output are monctored by 
seven different instruments associated with the Solar 
Maxcmum Mission spacecraft, for example. A concept ot 
enormous potential for rneetlng future energy needs relies 
upon current solar research. An orbitcng power station 
known as the Satellite Power System i s  envisioned to 
draw upon the energy from the Sun to produce enough 
electrccity for the needs of a large city. I t  appears feasible 
thdt a number of these sateilites could generate a 
signcficant portion of the nation's power requirements In 
the twenty.f~rst century. This power system constructed 
in orbit from materials delivered by Space Transportation 
System vetitcles would conslst of a large platform several 
miles In lenoth. A "farm" of solar cells capable of 
converting sunlicht into electricity would be contained on 
the platform. The electricity would he twamed as 
mccrowaves to an Earth "rectenna." and then reconverted 
into electrcccty for consumers' use. 

Improving the quality of ltfe on Earth is ancther goal 
pursued by cndividuals tn the Space Sctences group. 
Latidsat, d remote seiistng satelltte, acqulres volumcnous 
data about rl,, surface features of the karth from orbital 
alt~tudes. Landsat reports continuously on the changcng 
faces of the planet and offers potenttal for more effectcve 
managemrnt of Earth's resources Sens~tive on.board 
detectors ptck up energy emitted or reflected from the 
Earth and paint a picture of the scene far below. Th~s 
results In the capab~lity to disttnguish among different 
surface features Appltcatioris tnclude agricultural 
Inventorytnq, prospecting for new 011 and m ~ n ~ r a l  
resourcss, chartlng sources of fresh water, moriitortng 

pollution. delineating urban growth patterns, studying 
floods to lessen their devastation and plotting changes in 
ecology resulting from for:st fires, earthquakes or strip 
mining activities. 

Concern for the environmental quality of the fragile 
stratosphere, which begins at an altitude of about eight 
miles and ends at about 30 miles, has prompted a number 
of scientific investigations --  in labora:ories, from 
balloons, aircraft and satellites. Two objectives of these 
investigations are to determine if man's industrial and 
technological activities adversely influence the 
stratosphere and to determine hcw the stratosphere reacts 
to such natural particle injections as those caused by 
volcanic eruptions. 

This region of the atmosphere contains ozone which 
protects the Earth from much of the Sun's ultraviolet. 
skin cancer-prwlucinq radiation. An aerosol concentration 
of tiny solid particles or liquid droplets also resides In the 
stratosphere and serves as a sunlight filter which also plays 
a role in the radiation balance of Earth's environment. 
The Stratopheric Aerosol and Gas Experiment (SAGE) 
spacecraft i s  a major contributor to investigations of the 
Stratosphere. I t  carries an instrument known as a 
photometer which "looks" at the Sun during spacecraft 
sunrises and sunsets. It measures the amount of ozone and 
aerosols attenuating [reducing) the Sun's light. The 
photometer also measures the abrupt change in aerosol 
co~icentrations caused by the eruption of volcanoes. for 
example. and rnam the global spread of the volcanic 
"veil." Tracking these aerosol dispersions is important to 
radiation balance studies and also offers insights as to how 
atmospheric pollutants might be transported gfobalfy. 

Individuals fascinated with the principles of 
meteorology or astronomy and who enjoy technolor;ical 
application of scientific theory are attracted to careers in 
this group. College majors often include: astronomy, 
astrophysics, geology. geopnysics, mathematics. 
meteorology. and physics. These majors frequently are 
supplemented with at least one nhysics or one engineering 
laboratory course In electronics. optics, materials, 
vtbration, high vacuum theory. heat transfer or a 
comparable field relating to aerospace instrumentation. 

Have you ever notcced that some people your friends 
or even yourself --  feel car stck or sea sick while others 
travel~ng In the same car or boat do not? Do you know 
what causes th~s motion stckness or how to prevent tt? 
Did you know that plants l~vcng wcthin the Earth's gravity 
will grow wlth thecr roots down and the~r stems and 
shoots up, even cf they are turned upside down and 







Sdmtists learn about dosed dw Iystems by 
shdyirq thc du r t e r i s t i a  of thc Erth. Thy Oply this 
in format ion  t o  creating artificial eco-systems i n  
-aft. The Global Ecology Division involves an 
intermtionJ commtnity of scientists that Study Ind 
masses. ocems and the Earth's atmosphere. Gtgbal 
kdogv 4 "plrrury cngincering" we Practiced cadw * polluted r i v m  a d  streams m d e n c d  and mshmd. 
Planning an entire planet may unrdry bcarn a d i ty .  

Purr mearch scientists in the EX081OLOGV 
PROGflAM search for the origin of life in the universe. 
They study rhc evdution d dislribrtion of life. Fossils 
of miaoorgnima dating as far back a 3.5 billion yors 
offer dues to the origin of life. Scarching for evidenr of 
life on 0 t h  planets JSO Mpr scientists undtntand the 
origin of life on Earth. As prrt o f  their inmtigatiom. 
thy examine the dwmid ingredients of materials found 
in spao~ and on other p l m .  The chmical processes 
vrlrich formed organic fmkcdes cplble of se,i 
rqlmeratim are also i-xi. After year of study. 
research scientists hypothesize that primitive life emnged 
From an "organic soup." This ''soup" was bought to a 
boil bv heat energy formed during tk process of chemical 
evdution. Myrmi about the origin of life still remain. 
Future research n tht key which will unlock secrets from 
billions of yexs ap. 

W t e d  college m a w  for careers in Life Sciemxs 
Rognms are: 

Anatomy Biophysics Physiology 
Bioengineering Botany h c h ~ f o g ~  
Biochemistry Chemistry ~00logv 
Biology Geology 
Biomedical Science Microbiology 

Fluid and Flight Mechanics 
Imagine boarding a commercial arcraft at an airport on 

the east coast. flying 3,000 miles across the United States 
and in only a few hours deplaning at a West Coast 
destination. This scene occurs hundreds of times weekly. 
I t  is partially the result of accomplishments of specialists 
concerned with fluid and flight mechanics. Few 
passengers are aware of the h0u.r of research required to  
provide them with safe. comfortable flights. Hundreds of 
experiments are conducted to determine the msst 
advantageous and efiicient methods of providing the 
necessary l i f t  for an aircraft while minimizing 
accompanying drag (resistance to movement). 
Determining the best methods for stabtlizing the pitch 
and r d l  motions. enhancing the controllability and 
improving the overall safety of flight requires complex 
investigations. Such investigations include both testing. 

which utilizes taphirtiw w n d  d flight facilities. 
n d t h c o r s t i a i ~ r r h i c h i m d v c t h s ~ i U t i 0 n o f  
aMlputer mhndogy. 

trrpem i n  this goup study the w p k r  of 
a d  dynamics. Their mcrch imdvcz 

exploring the chracteristkr of flight both within 
pllntav (Esrth and other wi bodies) atmorphcm 

i n  outer space. This infomution ir aucid a 
different set of laws or aerodynamics @ia t o  fliqht 
within n atmasphcrr of knarrn canpofition a ~ompucd 
to flight in the void of outer spwn vrhcrr there is na 
atmotphcrr.Reseuchmmustm~IytheoeImrrrhenthey 
dcvclop ond w l l w t e  Ipecifiatiom for the deriOn nd 
dcvdopmnt of adwmcd aemqxce vehidcs atid *ir 
mociltedsubsymmr. 

Researchers working in Fluid Mechanics investigate 
how aircraft and space vehider we affecttJ by the Rorr of 
fluks in  different flight regimes (.Mlosphcre d 
environments). They formulate theories and conduct 
experiments to study such fluid flow around and through 
various body shapes. Fluids are a general dam'fiation of 
air. other gases and liquids. Also of interest are the 
physical. dynamic Md fundamental behavioral 
characteristics of such fluids. which indude pressures. 
forces. energy content and how such characteristics are 
affected by speed (i.e.. subsonic. supersonic or hypersonic 
flight). Specific topics investigated are boundary layers, 
flow separation. shock waves. &in friction. heat transfer 
a d  real gas dynamics. These studies require a 
combination of the principles of aerodynamics. fluid 
mechanics. thermodynamics, heat transfer and 
mathematier. 

This research results in improved design concepts for: 
general aviation aircraft, subsonic and w~ersonic 
transport aircraft. advanced verticdlrhort take off and 
landing aircraft. highly rnaneuverde supersonic aircraft. 
reentry vehicles and advanced space tramportation 
systems. Recent des~gn concepts which could provide 
improved flight characteristics of future aircraft include 
supercritical wings, winglets (vertical extensions of w i w  
at the tip) and laminar flow control. Each concept results 
in alter~ng the airflow a b u t  the wing in such a manner 
that either the l i f t  is increased, the drag reduced or both, 
causing the overall efficiency to improve. 

Researchers in  the area of Flight Mechanics study the 
force and motion mechanics of vehicles in various flight 
regimes. The term "motion mechanics" refers to the 
characteristics describing the motion of vehicles or bodies 
in flight. Their ultimate laboratory is flight! Identification 
and development of optimum vehicle designs require the 
application of knowledge in the fields of aerodynamics. 
celctial mechanics. propulsion dynamics and guidance 





4 s  4 SPaUurft wwm up throl&l .the W s  
atmapha md out o f  this rmmsdwe. it awnbrrr 
dmttas forcss of noise, vibrrtian. a m s h  nd extnma 
hmpantun v w i r t i .  I ts  strucmm nd metarids must 
badrrignrd.fwe~.towilhrtndairphsftrm~al 
to forty tinrrr the force of r I0(knibpwhour hurricane. 
Thna of mginwn md ociantists rrrrsrch md d m b p  
rn8teriJs and struaures that affect tha pe&mamx o f  
mw term Hd futuristic dmrh, tplcacrrft ind launch 
vchid.s. Tht rdcction of  optimum rttuctuJ drrignt. 
mrtarirlr. and W i t i o n  mire com@ez 
investigations. In order to in the Earth's 
atnu&m, in outm sma UNJ in tha rtmospharar of 
P l a n e t s . r m ~ n d S ~ m u r t t I € ? d c r i g r a d t o  
resist extreme conditions. Enginrsn in this group SW& 
the effects of supmonk md hypanonic K i t  a wall a 
atmospheric -try conditions on m~tsrh i  nd 
strr*ctum. W must dammine the CffCCtS of theso 
conditions i n  or&r t o  defign th& most advanced which. 
One of their goals is t o  develop rmtcrii ls and structures 
featuring mtnimum wight and maximum strength and 
dwAi l i t y .  

r t iv i t ies to datermine how poductioR Avdlinq 
Wwiation ud quality rrrunes nrthodr dkt tlw 
propartMI of pdwnm when they are exwed to 
wrorprca environments ruch as hi$t vacuum e b m d  
nd tryogmic tempomufa armnk mgimrc 
=hrtgcwnWurrsdrrornmia.crmrDI,arbida, 
hides  UNJ nitrides. 

i m a t i l P t e t h . n # k o l u , r t r m i c m d ~  
StWCtWti~of mffarirkThbyrtudytharaoetionrd- 
smtc tum to oxidrtion, temmmm, pmsam, f a d n g  
and coding. 

College m&rs in the fdlorving disciplines will pepuc 
cmdibtes for crnan in tiis w p :  

aeronaut~cal eng~necr~ng ~ t h f s ~  
ceramla anaterids 
ceramic engineering 

Two bask quastions Chdlenge structures experts. 1s the &mistry 
m K h n i c o l  engineering 

f r a m w r k  of the vehicle strong enough t o  withstand engineering 
metrflurgial Mgimring 

loads which will be applied to  i t?  Is the framework stiff engirwring physics 
m~tsl furgy 

enough to  avoid excessive deflections and deformations? 
To m s w r  W quati-, wmn Mi. develop. Kmdedge of d i d  State phys ia or high tcmperatum 
hbrimte. e m b l e  and test structure a d  their *m is t r~  and pertinent aspects o f  metd lu rw and 
components. They research the respomes of structures t o  mmemtiml physia is useful- 

loads, temperatures, noise and vibrations during 
simulation and in-flight tests representing variws 
atmospheric conditions. 

Specific problem areas include thermal contrd. 
insulation and corrosion protection systems. Friction 
associated with aerospace vehicles requires special 
lubrication techniques. Engineen conduct operational and 
environmental studies i n  order to discover lubrication 
peculiar to  aerospace problems. Some structures under 
consideration are: lightmight. membraneous inflatable 
structures: sdar collecton and satls: and paddlewheel 
wtellites. 

Work related to research and development of materials 
for aerospace,applications is wnerally divided into four 
reas. These areas are Structural Materials, Metals. 
Polymers and Refrxtory Materials. Structur;.l Materials 
engineers research the most effective use of various kinds 
of materials (metals. plastics, laminates. composites. 
adhesives and refractory compoundsl alone and i n  
combinttion i n  aircraft, missile and spacecraft structures. 

Propubion Syrtemr 

Since ancient times. people have been fascinated by 
fl~ght. For centuries they studied the flight of birds and 
attempted unsuccessfully to copy them. Finally. the first 
powered and sustained flight was achieved. This success 
depended partially on the development of an engine 
system. The system proved t o  be strang enough to pr-l 
the plane and the pilot into the air and keep them from 
crashing back to Earth. Advances in aircraft, rockets. 
missiles and spacecraft *re achieved only after engine 
systems of increased reliaktitv and power were designed. 
The future of advanced aerospace veh~cles mll depend 
u w n  technological breakthroughs in  propulsion systems. 

Propulsion involves the analysis of matter as it f l o w  
through various devices. These devices are combustion 
chambers. nozztm, diffusers and turbines of variws jet 
and rocket motors. The goals for aircraft propulsion 
during the early yean of the jet age were "higher. faster 







The davelopmsnt o f  flight system m i r e s  tb t  
engineers conduct indepth investigrtions in order to: 

Evaluate vibration capabilities; 

study fluid and heat trrmfar q%abdities: 

Evaturte the effects of rarodynrmic characteristics 
and thermal environments on subsystems; 

A d v r e  stabiliw: 

Evduate bwtndary tayer chracteristics a d  design 
concepts fot providing boundary layer suction; 

Predict the tioise ymerated by jet flow. tam d 
resonance vibatton of structures; 

Design concepts for noise attenuation (reduction) 
with m. ~ e M n r t M S  and deflecton; 

A n d y z e  aircrah flutter, f in flutter and wing 
divergence: 

0 Analyze loads. stresses and &tlectiom of structb-es 
due to  atmospheric disturbnces, mrneuvan a d  
landings. hr example. 

College m j o r s  that relate t o  this arer r e  aeronautical 
enginearing, e lec t r id  a d  electronic engimring, 
engineering physics. mechanical engineeriry.  physic^. 
engineering nrechanics, mathematics ard mmyut r r  
sciewr. It IS desirahlz that mathematics or compttrr  
science maiors complete sirpplcmentary courses itr hasic 
engineering. Some or these c w m  include ~ lvnamia.  
thermodynamics and statics. 

M ~ a a u r ~ r n ~ n t  and lnrrrumenrarion 

Wtnktng. blinktng dtals arid q~uyl's "talk" to spt3ctal~srs 
who measure a t d  record thew messages ustng electrtcal. 
o p t t ~ l  or mechatncal tnsttumentt Each wtnk or Mtnk 
symboltzes data which wtli be analyzed and applirrl to 
fitrther research. Setwr &velopmetrt. data acqutsctton 
and control t?quipmriit. calthratton techntqucs. 
meteorologtcal nwasurements. radats, televtston and 
elwtro opttcal systems are representattve of the 
technologtcal tnrtrumzntatton areas sirpporttng 
nronauttcal  tii if space research 

All aspects of the aerospace program rc!'~ upon the 
capabtltttes of clectrtcal. elrctrontcs, m h a n t c a l  and 
optical ttistrumentatton systems. Spcctaitsts tn thts group 
destgn, develop. test, evaluate am4 itttltze such tt'tstrumcnts 
and systems to measure and record ifata assoctated with 
aerospace tnearch. The calibratt,>n. matntenailcca arid 
standards for certtfytng the accuracy of these trrstrumcnts 
are ~esponrihtlthes of these workers also. 

Sprcialrts in this qoup mrrwm aml rrroord ga 
composition. velocity. pressure. &dN, WtWecaWre. 
&amd radiation. f w .  mrteriai strain. dirptumwnt, 
rceleration. direction. noise. ea. Thb information is 
mthmd from graund mwch  facilities ruch 8s wind 
tunnois, from experiments conducted in a t n m p k k  
environments and from wbiting utellim md tprcr 
probar. The apptiut ion o f  these imhvmbnt systems 
during fltght simulatioctr in ground facilities, far exm@e. 
wide mernrtiments critical to the dwclopmsnt of 
future flight vehicles. Tiny. threadlike sensors are 
d e s i  t o  detect minute changes in materid exposed to 
simulated lerodynamic conditions. E l e c t r i d  signrls from 
these sensors ate rdayed through muss of wires through 
specialty c b i i  "Mack boxes" t o  computers uwl data 
systems waiting t o  record and rnalyze the data. 

Advanced measurement systems use lasers a d  m o t e  
detection devices designed by these experts t o  gathev 6tr 
JSS0Ci~tcd with space. atmospheric a d  marine 
miwironments. Theories about these environments we 
verified or modified as a result o f  laboratory md field 
maurements taken in  simulation facilittas, from brlloon 
and aircraft flights and from orbiting spuecraft or spsce 
wobas. 

Some scientists engineers and t h n i c i a n s  develop 
systems which detect envirorimental &ta awl provide 
operatiotral   ti puts and cntrtrds of aerospace vehicles. 
Unique and standard telemetry systems which transmit 
data from aerospace vehicles are developed and used by 
some of these sm~al ists. For instance as part of the 
man& space program. a tiny radio transmitter was 
destgned t o  be swallowe-d by an astronaut. Th:s 
nondigcstible capsule contatned circutts whtch measured 
and transmttted the astronaut's core ten\yetatures during 
mlssions In  space. I t  ~ W S  eltniinated from the body 
thtough wastes. This t t ~ y  transmitter .. no larger than a 
vttamin .- represents one by.product o! mintaturizaiion 
technology. I n  acld~ttoil, during manned space flights and 
during many utimanrrrd probe misstons, hundreds of 
comrnuntcatioti. data transm~ssion and trscktng systems 
arc t t i  radio contact around the clock wtth both the space 
vehtcle or satelltte a rd  a world wide network of jround 
stattwis. 

Cdlege majors necessary for preparation for thew 
swctalties are. electronics or electrical engineertng. 
Clhvstcf, mtxhantcal erqtnwrtng or computer sctence. At  
least tw of the following courses should be included in  
the course work: soltd-state phystcs. materials, optics. 
stattcs and dynamics. elettr tctty, electrontcs. electron 
opticr, ktnettc theory of gases, heat ttansfer. 
electrornagnettc p ropaga t ion  ot  radcatton. 
wmtconductors. vibratton or high-vacuum theory. 



Data Syrternr 

Which came first - the computer or aerorprce march  
and development? For certain. the accomplishments in 
rerorpoce m l d  have been marly impossible without the 
&stance of super computers. Likewise. mrolprcs 
research has provided a powrful stimulus to the 
advana?ment of computer technology. Super computers 
routinelv wrform a hundred million withmetic 
operat id .per second. In the future. billions of 
operations per sbcond will be necessary to support 
analytical computation, simulation studies. and data 
reduction tasks. 

This relationship between computers and 
aeronautical and space research is crucial to the 
solutidn of a wide spectrum of national and 
international aerospace concerns. People studying 
problems in aerodynamics, structures. flight safety. 
the air transportation system and the exploitation of 
space for t'ie benefit of mankind require the 
assistance of computers. Advanced scientific 
computing. mathematical modeling. research data 
processing and flight simulatton capabilities are tools 
indispensable to technological advancement. 

Analytical computation involves specialists 
proposing theories. formulating models of the theories 
and then translating these mathematical models into 
computer programs (software) so they can be 
analyzed. In this way. theories are tested quickly. 
safely, at less cost and with reduced energy 
consumption. The applicable hardware (a wind tunnel 
model, for example) i s  constructed only after the 
theory has been proven feasible by computer 
analysis. An understanding of computer theory as 
MII as aerospace research and development concepts 
is required of these specialists. 

The design of advanced aircraft and other 
aerospace vehicle systems is studied by scientists 
and engineers using computer technology. The 
drawing board is replaced by the computer terminal 
and keyboard. Numerical information (mathematical 
models) is supplied by a systems destgn team to a 
computer. The computer analyzes the data and 
translates it into a vehicle configurat~on. A three 
dimensional vehicle design appears on a terminal 
screen similar to a television screen. This design may 
ap-ar on the screen in stationary form or in 
moving form. It also may be color coded for greater 
detail. These features are controlled and determined 
by the data supplied to the computer. Validated 
mathematical models for subsystems such as 

propulsion, contrdr or structures can be applied to 
the configuration by supplying approptiate numerical 
data to  the computer. The parformma of 
subsystems in relation to the configuration can be 
predicted by computer analysis (analytical 
computation). Months of design work u n  be 
completed more rapidly by analytical computation. 

Analytical computation helps scientists and 
engineers avoid the risks of possible exposure to 
chemical explosions or to radioactivity. C*mputer 
analyses can be used to study and predict chemical 
or nuclear reactions, for example. 

Many training tasks which were conducted in the 
sky now are simulated on the ground. Specialists 
now solve engineering problems and train pilots and 
astronauts through the application of flight 
simulators. Flight simulators in conjunction with wind 
tunnels atld flight testing add to the development of 
new concepts for aerospace vehicles. 

The sensations associated with flight are provided 
by computer controlled displays in flight simulators. 
Mathematical models of a vehicle's aerodynamics, 
controls. propulsion systems. structures. avionics and 
environmental characteristics are translated by 
computers into realistic flight conditions. The pilot i s  
gtven the illusion of actual flight, without ever 
leaving the test faciltty. The Differential Maneuvering 
Simulator. one example of a flight simulator. i s  
constructed of two hemispheres. each containing 
realistic cockpit environments. Projected on the inside 
of each sphere i s  a realistic simulation of the sky, 
the horizon and the image of a plane controlled by 
a pilot in the adjoining sphere. Kinesthetic cues such 
as a G-suit pressurization system and a G-seat 
provide realistic "seat of the pants" sensations 
associated wi th  acceleration and so forth. A 
computer continuously monitors the pilots' actions. 
solves physical equations to determine the vehicles' 
responses and changes displays constantly to present 
thts ~nformat ion to the pilots. In this way 
computer-controlled simulations expand knowledge of 
the performance capabilities of new atrcraft designs. 
I n  addition. military aircraft can be assessed. 
traffic-control systems can be tested and collision 
avoidance techniques can be analyzed. Pilot skill and 
judgment are revealed also. 

The empirical test method i s  still the only way 
known to analyze many of the technological 
problems of the present and the future. Data 
involved in  aeronautical and space exploration 
programs are received and processed on data 
recording, retrieval and computing eauipment 
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Lnglay Restarch Center, Hampton, Virginia. has 
bsen d e r i  a 4  constructed with tha W i l i t y  of 
simulating mrf flight conditions requiring cryogenic 
tsmpmturcn of about -320~  F. fhis wind tunnel 
provides more simulation capability than ever before 
possible. A wide ranga of other types of wind 
tunnds simulating flight conditions at subsonic. 
supersonic and hypenonic speeds illustrates the 
creativity of thesa aerospace workers. 

Engineers. ewx id l y  mechanical engineen, and 
support personnel in  this group cortsult with 
scientists i n  order to develop specially designed 
experimentd equipment, tools and models. For 
instance. solar collector systems. wind mills and other 
energy consenion and generation devices have 
become realities due to their efforts. These men and 
women also t,y-!++ advanced aerospace technology 
towards reducing t h  consumption of fossil 'fuels. 
Advanced automotive systems powered by hydrogen 
may someday bmorrtr routinely operational by the 
public as a r e r ~ l t  of their current studies. Test 
facilities designed for aircraft crash safety programs 
and for landing gear experiments represent other 
examples of their accomplishments. Oftentimes 
experiments require the capabilities of hydraulic 
systems to move objects faster, quicker and with 
reduced effort to  men and women. These systems 
are realities as a result of the work of engineers in 
this specialty. 

Other engineers design and develop systems and 
equipment for changing or controlling the physical 
state of gases and liquids used in experimental 
research. Cryogentc liquids and gases as well as 
electricity. air, steam and water are stored and 
distributed to test facrlities by these workers. 
Electrical and nuclrar specialists monitoring 
appropriate equipment, components and systems 
create specialized enviror rnents i r i  test facilities. The 
accomplishments of engit~eers and technicians in this 
spec~alty demonstrate their knowledge o f  
experimental programs as well as an understanding of 
the operat~onal characteristics of the facilities and 
equipment. 

Also included in this group are specialists who 
work w ~ t h  test pilots to evaluate the performance of 
aircraft and space vehicles during simulated ground 
mlssiorls. They provide information required before 
actual flibhts are scheduled. They observe phenomena 
associated wrth aircraft such as stability and control 
character~stics, prlot presentation needs and escape 
systems. They also evaluate the tolerance and 
efficiency of pilots exposed to various conditions. 

Others plan, dewetop a d  coordinate launch 
aperat iw for aerospace flight vehicles. Their duties 
include: p lanning f l igh t  objectives; dantoping 
procedures for preflight assembly a d  checkout of 
the space vehicles; formulating a launch and flight 
plan Hhich includes count down procedures; and 
Iwnching of the space vehicle and preparing reports 
o f  t he  operation. 0 t h  coordinate activities 
associated with manned and unmanned flight missions. 
Their duties may include the overall planning of 
flight missions or just one phase such w racovery 
-rations, flight control or system monitoring. 

Suggested college majors for work in  th is area 
include: aeronautical engineering, architecture. 
ceramics, chemical engineering. civil engineering, 
electr ical o r  electronic engineering, electronics. 
engineering mechanics. engineering physics. metallurgy. 
nuclear engineering, physics and structural engineering. 

Adminiatration and Management 

Scientific and engineering fields are supported by 
a variety of administrative and management funrtians. 
Individuals in  this group are found in  personnel, 
staffing and training. public affairs, financial and 
budget management. business data systems. 
procurement and contracting, technology utilization. 
management support and program development. 

Thts group includes jobs associated with the 
management of aerospace projects and programs. 
Managers make decisions regarding significant aspects 
of their programs. Their decisions determine such 
issues as: funding estimates on projects. research 
necessary to complete projects, production of test 
equipment and negotiations for services provided by 
associated companies. They must coordinate policy, 
manpower, scheduling. resources and technolcgy. 

Responsibilities associated with managing projects 
and programs demand a combrnation of technical 
competence. good interpersonal communicatiorl skills 
and self-control. Managers must seek and understand 
technical information regarding therr projects while 
influencing and supervising others. They must possess 
the capacity to withstand the pressures associated 
with responsibilrty. Thts often requires self discipline 
in terms of controlling emotions during periods of 
stress. Managers must be capable of delegating 
responsibilities to others and monitoring their 
progress. Flexibtlity and adaptability seem to be two 
key personality characterrstics of successful managers. 



Other people in  this group inairrgc rpwznaft p r k a g e  that combines the uhmtrgcr of r metal can 
tracktng and telemetry stattons located throughout mth thore of the botl-in-bag. 
the Untted States and in overseas locations. These The publ tc beneftts from "spinoffs" from 
managers suwrvtse engineen and techntcal staff aerapscc technology such as wonrut type mdr rr 
contracted to tnstall. modify, matntain and opcrate a result o f  the work of some indtvrduals -1 th~s  
the tracking. tc l tmet rv  and commun*cattons qwp. Thee people tvrlurte aduoncts tn a ~ o t p ~ e e  
~ouipment and systems. science and technology to  determine their maximum 

This group also includes the dissemination of appttcsbility to  use by industry, gomnmcnt and the 
tnfotmatton about technology developed In the publtc. They conduct tests to  discover the 
aerorpace tndustry for the benefit of all mankind. practicality and feasibility of products rerulti,..~ from 
Medlctne, agriculture, musrcal tnstruments, athletic 
equipment arxi constructton are lust a few of the 
areas that have beneftted from aerapace "sptnoffs." 

Aerospaci? technology IS partially responrtble foi 
people k i n q  able to entoy the conventelwe - ~ f  
grepartrq freeze dried foods. Meals for swcecraft 
crews must br tasty. nul~rt~onatly balarxed. ltght in  
weight, compactly p a c k a d .  itorable wtthout 
ref ripe rat tor^ and easy to orepare These rtquirrmcnrs 
spawned several types of space meal systems. Among 
them are varrous compresst'd and frerze-drted foods. 
4 vartrtv of freere drtefl foods, rtxonstttuted bv 
addtng water. and "retort pottch" meals vrrh~ch 

aerospace research and development. ldenttfytk new 
ways to employ twhnology and making th~s 
technology more readify ava~labie to praspecttve wers 
inc:eascr the return on the national aerospace 
Investment. 

Accounttng Ftnance 
Behavioral Science Jaurna!ism 
Business Management Phystcal Scie,xes 
Computer Sc~encc Pol ittcal Sctence 

rt8qotrt! no teconslttul~on, only hcattng. are prepared Economics Psyctlofogy 
bv many Arncr~rans. The retort pwch is a flexible Publtc Admtnistration 

Tiny modds ~Ritt senk &@oms foe st~~iv 



The fo l lowing chart* matches occupational 
characteristics and requirements with occupations 
typical of the aerospace industry. The taMe was 
deignad to  assist the reader in comparing personal 
interests, capacities, abilities, and educational 
qualificrtions with characteristics usually associated 
with occupations in the aerospace industry. 

The reader will find the chart helpful i n  three 
ways. First, it can be read to discover the general 
characterisitcs o f  an aerospace occupation of 
particular interest to the reader. Second, if the reader 
has not dectded upon a particular job. it can be 
read t o  discover the characteristics of several 

'~dapted from Kathy Wilson, "Matching Personal and 
Job Characteristics," Orrupationd Outlook Owrterly 
(Fall 1978). 2-13. 

d i f ferent  occupations in the generrl field of 
aerospace. Third, i f  the reader is aware of personal 
ski l ls and talents and is unaware o f  the 
characteristics of aerospace occupations, the table can 
be read as an introduction to  represcntrtive 
occupations, with the reader matching individud 
talents with appropriate occupations. 

The job characteristics presented describe typical 
jobs. Therefore, the reader is encouraged t o  explore 
further by reading more about the occupation and 
by discussing i t  with the school counselor and with 
someone employed in that job. 
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Chapter Ttbo 

Aerospace . . . The Team Approach 

Sctent~sts. engineers. technologists and technicizns 
challenge iss~es relating t o  aerospace science and 
techr,ology by combining their skill, talent and 
knowledge. They work together ~s a team t o  pursue 
one common 9-1 -- technological progress for the 
benefit of mankind. Thew achievements in  aerospac; 
research and development generate new industries and 
new products which create l ~ f e  stbles enjoyed by 
people living i n  technologically advanced soc~eties. 

This team has accomplished much in  the past. 
Their achievements range from developing deep-diving 
vessels for oceanoyaphic research to  exploring the 
wrface of the planet Mars. Much remalns to  be 
accomplished in tire future, which IS just as exccting 
and challenc,ing as the past. Through a team efforr 
they w11l strtve t o  s ~ l v e  compiex. world-wide 
problems such as feeding the world's population; 
developing add~t!onal energy and fuel sources; 
answer ing  the  need f o r  more  and be t te r  
transportation and communication systems; cleaning 
up the environment. and improving health care. 

Worktry as a team maximizes the potential of 
each spec5alist. The Scientist pursues knowledge 
through theore:;cal and experimen:al :~sea~ch.  He or 
she probes the unknown seeking answers to  t%e 
questton 'why." The Engineer applies the c3owledge 
generated by ;he scientist and develaps tangible 
products and new technologtes as he or she answers 
the question "how." He or she consumes or uses 
knowledge to create a new mach~ne. device or 
process vrh~ch will serve a specif~c puroose or 
perform a specific task. At  tirncs. an engine- may 
encounter upexpected performances or deviat~ons 
which must be explored and understood. He or she 
may d,xover impwvements In materials. fabr~cation 
or product~on prccsses. At  these times. an engineer's 
work resembles that of a researcher. Through 

engineering research, advances i n  knowledge are 

applied ?o design and development programs. 
The 1- and the Tcchniein work closely 

w?h the scientist ixd the engineer and serve as a 
l i n k  between them and skilled workers. They 
demonstrate some knowledge o f  scientific and 
e n g i n e e r i n g  t h e o r i e s  and  metl-ods. The i r  
practice-oriented skills distinguish them from scientists 
and engineers who have obtained more academic 
training. The Technologist applies knowledge o f  
scientific and engineering principles t o  the solution o f  
technical problems. He or she also organizes people. 
materials and eq~ipment  assigned t o  a project. The 
Technician assists the other team members by 
combining a variety of skills with practical as well as 
theoretical knowledge. Technical pl3ns formulated by 
the scientist or engineer are carried out by the 
technician. 

Worker Traits 
An ind~vidual's own s,xc~al Interests, skills and 

at~l i t ies ult~mately w ~ i l  determ~ne w h ~ c h  techn~cal  ole 
he or she is su~ted best to  pursue. The following 
characteristics are typtcal traltr o f  the scientists. 
englneers, technologists a8rd technrc~ans working in  
the aerospace andustry I f  these characteristics seem 
to be present after car2fuI self study. a career In  
aerospace sclence and technology mry  Se reward~ng 
for the student 

Demonstrated h igh  degree o f  general 
~ntellectual aptitude - -  usually top ten percent 
of the population for scientists and engineers. 

Ability to  understand and apply advanced 
mathematical and scientific concepts. 



Curiosity about why and how things work a 
they do. 

Abili:y to read. interpret and apply technical 
formulas, scientific equations, tables and 
graphs dealing with mathematics or science. 

Ability to work with abstract variables (ideas, 
concepts, formulas or theories) a well as with 
c o n c r e t e  v i r i a b l e s  ( instruments and 
equipment). 

Ability to mentally picture images i n  three 
dimensions of fixed or moving obiects which 
are presented in blueprints or drawings. 

Ability to convert mental images into tangible 
products using rods. instruments. computers. 
devices or other equipment. 

Ab i l i t y  t o  Lse hands. fingers and eyes 
t w t h e r  in  order to operate test equipment 
or use delicate instruments. 

Willingness to  challenge probiem analytically 
snd patiently u n t i l  they are resolved 
satisfactorily - -  define problem, collect data, 
establish facts and reach valid conclusions. 

Ability to communica~e clearly with others 
and cooperate with others. 

Co.rrmi:mefit to several years of academic 
wwk beyond high school gr.duation. 

Advantageous personality traits for aerospace team 
members include: ingenuity. resourcefulness, initiative. 
insightfulness. pobvers of concentration, patience, 
persever  + nre.  tolerance o f  ambiguity and 
demonstrat~on of sound judgment and a sense of 
respoilsibility. These individuals enjoy the challenge 
of mastering problems and improving current systems 
and methods. In general, they enjoy recognition for 
their accomplishments. 

Clues for High School Students 
Students who respond positively to the following 

questiorrs and who enjoy them may have or can 
develop characteristics ,nentioned above. 

Do you like mathematics and science classes? 
Do you earn above average grades in these 
courses? 

Have you participated in a research project 
involving math or science? 

Have you belonged to a science or mat5 

club? Hme you entered a science project into 
a science fair? 

Have v w  owned a microscope, telescope or 
chemistry set? Do you enjoy experimenting 
with equipment like this? 

Do you like to  red scientific. machrniul w 
automotive magazines? Can vou undcrrtand 
the language and symbols used i n  these 
~agazines? 

Have you built a modal sirplane or n?& 
car? Can you reid and follow directions 
provided in model buildiny kits? Can you 
picture the finished product as you read the 
directions? 

Do you like to  tinker with electrical or 
eiectronic gadgets and equipment such as 
stereos? 

Hrve you  taken courses in  mechanical 
drawing? If so, have y m  enjoyed them and 
have you earned above average grades in these 
courses? 

Do you like machines and enjoy watching the 
inner workings of a complicated machine or 
engine? 

Do you enloy collecting things like rocks. 
coins or models? Do VWJ like to organize 
thtngs or people? 

Have you been elected to an office of 
leadership in a school. church or social club? 

Worker Functions 
Members of the aerospace team perform work 

activities dealing primarily with data and th ing  of a 
scientific and technical nature. The most complex 
functions associated with data and things are: 

DATA THINGS 

Synthesizinq Settitlg-Up 

Coordinating Precision-Work ng 
Analyzing 

These occl~pations also require individuals who 
express themselves well both in oral and written 
communicat~on. 

Work Settings 

Members of the aerospace team work in i variety 





Nine?$ percant of dl the scientists who hrva evw 
lived &re a l h  tadrv! S&mtkts -. ~hrdy #d 
experiment in ordrr to 8& k d -  of thr 
phydul YlbtW and of nature's laws Md motwi& 
Thtir intemsts are dincnd gar#nlty taw#ds W i e s  
and rbttrrctions snd kss towrlck ptrctiul md 
physicrl qurl i tk of issues. S c i ~ t i s ! s  i n  #re 
or bask rcrtrtch. applied study d ramarch or a 
combinrtion of the tm, &qrodw. In th t  nummt 
sense of the term. scientists who conduct mire 
research have no particular goals in mind at the 
omat of the march .  Their experimmts primarily M 
d d i  to  generate knowtcdg for its o m  sake. 
They dcwlop theories which e*pl.in phsnomnr. 
Their theories are based on di-ies and the 
organization of facts. Universities or foundations 
wrrploy most scientists who m enOlped i n  pure 
resew&. Thcy develop and r p d y  sckntifii methods 
appropriate to r d v t t t g  p#ticufu ittucr umkr 
inuntigation. 

Work Performed 
Worlc activities are based upon skills, abilities and 

tnterests m e n t i d  previmsly and depend upon the 
aerospace assignment. Some acttvtttes mtght tnclude 
studtes of: 

Earth's atmosPhere and its influences on 
manktnd 

The stair and planets and thetr relattonshtp to 
Earth 

Fl ights I n to  and out  o f  the Earth's 
atmosphere. 

Matettals atrd products assoctated wtth 
aerospace vehtcles. 

The properties arrd appl~cattons o i  energy 
sources. 

Thc effrcts of space travel on plarit~. antmals 
and humans 

The effects of notse on the destgn and 
uperattotr of aerospace veh~clrs. 

Alternattve fuels for more energy efftctent 
~ropulston systems. 

New appltcations at mathemattcal concepts 

Wentists work in $ward marproa wrtinlp: 

Imdrrstrid Research nd DrrJopnunA: Hew 
p r o a t c t t w d p t o C g t r r ~ l Q ~  
working i n  industry are en&d to the 
and development prosrams of aerasprw! 
orgariizrtiom. 

Private and Qovernmnt  t.benrorir: Nm 
theories qmrrted from pun scientific remuch 
kodw, the sure of  the rcirno whik H i . d  
scientists m o p  w extmd theorii to e m  
w r i t  phanorrwu. 

Acdrnrit Raemck Sam sciantitts chaors to 
teach in coi- or urrhnrrities rdran the purest 
form of m t W &  M i .  They rdu&ue the state 
of the s h  by conducting march. h r h g  
their findingr with potantid future scientists nd 
model ing scient i f ic  pindpkt throuqh thsit 
terching. 

Aerospree scientists may be wind t o  rdocate a 
to t r i r t l  to  o m  reirmific phmamna wt#mvst 
or whet- they m r .  R s i r  w x k  n ~ y  k 
conducted inside I.boratoty facilities, otfices or 
classrooms or outside In  the "field." Scientists 
engaged tn aerospace research and development mry 
be expect& to work trregular hours and to meet 
research deadltnes. 

Studtes of permanently employed sctent~ss in  the 
Untted States showed that about 50 percent work tn 
schools or untverstttes, about 20 percent are 
rmployed by tndustrtes. 8 percent work for the 
Ftxieral Government. 8 percent work tn a vartety of 
mt~cellaneous pursutts and 14 percent have switched 
from one category to another 

Preparation and Troininp 
Trat n lng necessary to enter ~ ~ l e o t t f t ~  ftelds 

requtres a bachelor's degree wtth a malor tn 
mathemattcs or another spectftc science area. A 
master's degree IS needed for most research work or 
college teach~ng. and a doctoral degree and advanmi 
studies are requtred usuallv in order to pursue pure 
or baslc research. Sctenttftc knowledge and sktlls 
must he updated reyulartv by attrndtng semtnars. 
completing advanced courses, and by resdtng 
professto-ral lournals 





dis- by m~rrmade gaas nrnh as " * f m s "  or 
*ray- 

tn - to innm'Jpn the posrposrbt~ Meets of 
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Research Scienttst 

Specific Carerrs 
Several malw %fence area  a ~ d  examples of morpsce career  tcttes wtth DOT oe~umttonid codes* follow: 

EMlRONMENfAL SCIEWES LtFE SCIENCES 





Emimnnrntd Scientists 

Geologists 

Meteorologists 

Oceanographers 

LifrScianerOauprtian, 

Biochemists 

Life Scientists 

Mathematics Oaupatiw 

Mathematicians 

Statisticiam 

PhVdtrl Scientists 

Astronomers 

Chemists 

Physicists 

Employment is expected to gouv faster thrn rr domestic m i m d  
exploration increases. 

Employment is expected to gow fstw thm as petrdwm and 
mining companies need a d d i t i d  geophysicists trained to use sophisticated 
electronic techniques. 

Employment is expected to increase rbout amrge. FauoraMe opportunities 
exist with weather consulting firms a d  radio d television stations. 

Competition for openings is likely even thorn employment i s  expected 
to grow about average. Best opporWnities we for those with Ph. 0:s. 

Employment i s  expected to vow about average due to increase in 
funding for biochemical research and development. 

Employment i s  expect& to grow faster than average due to increasing 
expenditures for medical research and environmental protection. - 

Sower than average employment growth is  predicted. Keen competition 
for lobs will exist. especially for academic positions. Best opportunities 
will exist for advanced degree holders in awlied mathematics who seek 
jobs in government and private industry. 

Employment it expected to grow faster than average as use of statistics 
expands into new mas.  Individuals majoring in combinations of statistics 
with fields of application may expect more favorable job opportunities. 

Competition for jobs is  likely to be seen due to limited growth 
produced by slight increases in funds for basic research. 

Employment is expected to grow about average as a result of increasing 
demand for new woducts and rcsing concern about energy short-. 
pollution control and health care. Good opportunities should exist except 
for positions in colleges and universities. 

Generally favorable job opportun~ties are expected for wrsons with 
advanced dagrees. Persons seeking college and university positions as well 
as graduates with only a bachelor's degree will face keen competition. 





' " T h e  earth's 
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search wmnst  a to 
helo determine how 
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wn on rhe proud 
fecr me o m  tap  
afraur fs' nt~ies rip 

rhe atmmhwc I 

t i i t o  work cloJrty rra'rh other NLtSA 
sdmtisn ami mgrmgrmm who are designing new 
remote-sensing rnstrunenrs to manircw the 
atmosibhcrc and keep track of the &at;* 
rnwnts of ozone a& thE chemkafs whrih affect 
the ozone /aye?. Scversl of *ese rmrrumnrs are 
W t i l J  to fly on rSM $a= Shutrip and orhm 
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ta be parr of tht ~ 4 p m e o f  &am for a 
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Calculating the effects of heat, radiation and 
prwsure on the structure of satellites or 
interplanetary probes. 

Through activities such as these, engineen explore, 
devise and produce new products, systems and 
materials. 

Work Setcingrr 

Engineers may be found wearing hard hats and 
jeans at outdoor work sites or working inside at a 
drafting board, a research laboratory or a conference 
roam. Some assianments provide opportur~ities for 
travel and chances to shift from job sites. 

Preparatiun and Training 
Individual5 preparing for e-gineering careers are 

encouraged to take college cwrses re~dting to  the 
general nature of engineering as well as its various 
branches. Since basic knowledge is required for all 
areas of engineering, it is possible for engineen to 
shift from one field of specialitat~on to another. 
Increasing in popularit'/ are interdisciplinary programs 
in which an engineerins education is ccmbined with 
other non-engineering college maiors, such as 
medic~rie (bioengineering). law (patent attorney) or 
business management. An emphasis in social sciences 
or humanities is to be included also. 

Usually a bachelor's degree in etlgineertng (a 
minimum of four years of college study) i s  required 
to enter this field. College graduates with majors in 
mazhematics or science may qualify for some 
entrance level jobs. Exper i~xed technicians who have 
studied cwrses in engineering sometimes advance to 
erigineering positions. Some positions require a 
master's degree (five years of college study). A 
doctorate which requires a m~nimum of seven years 
of callege and graduate study is necessary for 
research and teaching positions. 

Specific Branches of Engine~rinp 

Descriptions o f  wel l -known branches o f  
engineering' and their DOT reference codes are 
included. 

Aerorprcr Engineen (002.061414) a n  invofvd in 
dl phases of research Md devttopmant in ammawtics end 
astronautics. The teims "aeronautics," "astronautics" and 
" m ~ "  may #use same confusion. An Aoronauritd 
Enginat works with aircraft and other issues assoclatcd 
w i t h  f l i gh t  i n  the Earth's atmosphere. An 

Astr:- works with spacecraft, missiles, 
rrckeh and rdated rystems msociatd with flight in 
space. 17K Aampae Engimrr works with spacecraft 
such as the space Shuttle, which combines features 
of both aircraft and spacecraft. As a ewlt of the 
spsce age, two interreiated industries-aeronautics and 
astronautics-have merged into one "aerospace 
industry." The Aerospam Engineer studies flight in  
all of its aspects. He or she works with spacecraft. 
conventional aircraft, missiles, rockets and even 
hydrofoil boats. The aerospace engineer designs, 
constructs and tests the bodies, engines and parts of 
air and spacecraft for safety, maneuverability and 
stability. He or she may supervise t'le assembly of 
aircraft and spacecraft and the instrllation of 
equipment on these vehicles. Usually he ot she i s  a 
specialist in one of the many disciplines such as 
propulsion, aerodynamics, fluids or flig!!t mechanics. 
Future ae-ospace engineers may develop safe, 
comfortable and high-speed mass transportation 
systems as well as advanced systems which will help 
streamline the work of air traffic controllers. This 
branch of engineering i s  changing and diversifying 
continually. In  recent years, its technoiogy has heen 
applied to fields such as bioengineering, medical 
sys tems .  e n v i r o n m e n t a l  engineer ing and 
communications. 

Ceramic Engineen (006.061-014) study materials, 
how they react, their applications and use. The 
c e r a rn i c engineer is concerned with developing 
methods for processing clay and other non-metallic 
materials into a variety of products. These products 
range from glassware, cement and bricks to heat 
resistant materials for missile nose cones. 

'For more ~nformation refer to the W T ,  4th ed~tlorr. 1977, and to the Occupational Outlook Handbook. 
1978.79 edtt~on. Another sorrrce ot ~nformation IS the Aceleditation Board for E n g h r i n g  and Technology, 
Im.. 345 Eas: Forty-Second St., New York. N.Y. 10017. 
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Ekctr#l Enghaea (003.061910) study dl areas 
o f  electr ical and electronic systems and their 
components. They design, develop and supervise the 
mznufacntre of everything dectrtcal from super 
con\-*.it,rs and t iny electric$ c i lx l i ts  for spacecraft 
tc h t r i c  toothbrushes ard can openers. Areas o f  
'c'cialtv are: c i r c u i t  theory. communications 
rcienrcs computers and automation con:rol systems. 
electromagnetic fields, energy sources and systems 
ard dic'-state materials and devices. They developed 
detectimi and tranM;tiog devices such as radar and 
sow. Later. they e i e d  the principles of radar t o  
cooking and the microwave oven was created. They 
a r e  i n v o l v e d  a l s o  in  v a r i o u s  m e d i c a l  
programs-hospital  safety, electrtnically-oriented 
patient care and computer study of tumors. In the 
f~ture,  electrtctl engineers will help t o  establish new 
sources of power while suggesting uses for preseqt 
resources i n  ways thlrt do not harm the environment. 
This is the l a r ~ s t  branch of engineering. Most 
e l e c t r i c 3 1  engineers are emp loyed  i n  the 
manufacturing of electric4 and electronic eqciowent, 
aircraft. bustness machines and professiortal and 
rtenri f ic equtpment. 

lndtntrial Eng inen  1012.167-030) analyze and 
plan ways t o  Increase the efficiencv of workers. 
rnatertals. and equipment for the most effective 
product:on of goods and servtces In  all types of 
:ndustries. Thev select processes or methods to be 
used i n  manufacturtng a product. They develop plant 
layouts for mxhtnery and decide the sequence of 
maktng tke parts. Standards for the performance of 
workers and wage scales are established oy industrial 
engtneers. More pieasallt worktng environments and 
tmproved productivtty result f rtrm their work. Ofren 
tndustrial engineers are found i n  management because 
;hey can evaluate technical situations. make 
tmorovements and communicate with workers. 

Mechantcal Engneen (007.061-0141 are coqcerned 
w t h  the desrgn manufacture and ooeratton of a 
woe range of components. devtces or systems They 
may destgn a mtcroscoptc nart for a gauge or 
gtgant~c gears for bulldozers Mechantcal engtneers 
study such areas as ciyogeltcs. ftutdtc devtces and 
lasrrs They develop qew ways t c  provtde pctver 

more etficiecltly and i n  wars that will not d w  
the environr.*nt. A l l  f o r m  of energy-the sun. water, 
wind.  oil, gas and nudear fuels-we used by 
mech~: i cd  ey ineen  t o  produce and use power. New 
work areas i n  environmental control and atomic end 
d a r  energy will provide chdlenges r o  mechanical 
engineen. Some of these engineers design machines 
that pro& pourer. These machines may be internal 
combustion engines. steam and gis turbines, jet and 
rocket zn~ines or nuclear reactors. Others design 
deviter and equipment that us? power such as air 
conditioning equipment. elevators and printing presses. 
Mechanical engineering is the broadest of all the 
engineering disciplines and nearly one-fourth o f  all 
engineers in the United States f i r  in to  this branch. 

Nktallurqiul Engineering (011.061018) is among 
th- most modern of technological areas. These 
engineers develop processes which extract metals from 
ores, refine the impurities frsm the metals and 
convert the metals in to useful products. They f ind 
woys t o  pound rneta!s in to paper thin razor blades 
or shape them into massive forms for locomotive 
engtnes. These engineers have gained new 
understandings of the structure of metals. This 
knowledge has elabled them to produce alloys with 
great strength, light weight and resistance to  
corrosion and high tempsratt*res. Today. metallurgical 
and material engineer* are designing and helping 
produce new ref ract~ry alloys and ceramics. This 
hanch of engineering is tmportant because it offers 
more efficient ways ro utilize this country's mineral 
wealth. 

Nudear Enqncen (015.061-014) are tmportant tn 

helptng to  solve world.wide energy shortages. Their 
work IS stgntficant In the area of power generatton 
They destgn, construct and operate nuclear power 
plants and fuel processtng factltttes Some nuclear 
engtneers oestgn reactor systems whtch control the 
release o f  nuclear energy for electr~c power 
generattng equtpn, 11 Others tnstall and matntatn the 
reactors at u t ~ l t t y  plants Some study the detectton 
and measurement of radtatton. Improbed mass 
transportatton systems are evtdence of the~r  work 
t\iuclear powered shtps can travel two to  ftve years 
wrlhout refueltng Controll~ng fuslon-.a potent~ii l ly 
~nexhausttble supoly of energy -1s the goal of some 





Employment Outlook 

In  the past decades engineering has been one of 
the fastest wowing occupations. and increasing 
opportuniti~ are expected for the future. It is 
predicted that a demand will exist especially for 
qaduates who can apply engineering principles t o  
computer technology or to issues associated with 
medicine o r  b io logy.  Individuals trained with 
engineering skills will be needed to develop new 
technologies and to offer te&~:-A solutions to 
solving issues such as reducing or diminating 
environmental pollution and developing new sources 
of energy. 

Opportunities for engineers fluctuate periodically 

Ewjneering B d  

Engineers 

Aerospace Engineers 

Agricultural Engineers 

Biomedical Engineers 

Ceramic Engineers 

Chemical Engtneers 

due to  population growth and industrid expwion to  
meet the demands f o r  goods and o m h .  
Governmt  and industry expenditures for resew& 
and development also affect employmnt for 
engineers. It is projected that these ex~enditurer will 
continue t o  increase. The demand for engineers is 
influenced dm by spending for &f= P ~ r p m .  
g~lera l  business comlitions. shifting nationd priorities 
and non-defeme-related Federal programs and policies. 

I n  general the number of openings for engineem 
is expected t o  be i n  Mwe with the number of 
applicants. Rorpectr for the following specific 
branches of engineering are: 

Employment Outlook 

Employment is expected to grow slightly faster than 
average. G d  employment opportunities exist for 
most specialties. 

Employment is expected to  grow slower than average 
due to  limited increases in Federal expenditures for 
space and defense programs. 

Employment is expected to grow faster than average 
in response to increasing demand for agricultural 
products, modernization of farm operations and 
increasing emphasis on conservation of resources. 

Employment is expected to  grow faster than average 
but the actual number of openings is expected to be 
small. Increased research funds could create new jobs 
in instrumentation and systems for delivery of health 
services. 

Employment i s  expected to grow. faster than average 
as a result of the need to develop and improve 
ceramic materials for nuclear energy. electronics. 
defense and medical science. 

Employment 1s expected to grow about average. 
Growing complexit) and automation of chemical 
processes w ~ l l  require addttional chemical engtneers to 
descgn, build and maintain plants and equipmerrt. 



Eq@muhg&mh 

Civil Enqineers 

Electrical Engimrs 

Industrial Engineers 

Mechanical Engineers 

Metallurgical Engineen 

Mining Engineers 

Petrdeum Engineen 

E-t is exuectd to grow .bout w a r m  as a 
result of the growing need for housing. industrid 
buildings. electric power generating plants and 
trampoftation systems. Work related to environmental 
pdlution #Id margy selfsufficiency also will create 

openins. 

Employment is expected t o  increase abwt  average 
d w  to the g r o w i n g  demand for  computers. 
communications equipment, military electronics and 
electrical and electronic consumer goods. Increased 
research and development in  power generation also 
should create many openings. 

Employment is expected to grow faster than average 
due to  industry growth, increasing complexity of 
industr ial operations, expansion of automated 
processes and greater emphasis on scientific 
management and safety engineering. 

Employment is expected to  grow about average due 
to the growing demand for industrial machinery and 
machine tools. The need to develop new energy 
systems and t o  solve environmental pollution 
problems also will create openings. 

Employment is expected to  grow faster than average 
due to  the need to develop new metals and alloys, 
adapt current ones t o  new needs. sdve problems 
misted with efficient use of nuclear energy and 
develop new ways for recycling solid waste materials. 

Employment is expected to  grow faster than average 
due to efforts to attain energy self-sufficiency and to  
develop more technologically advanced mining 
systems. 

Employment is expected t o  grow faster than average 
as t h  demand for petroleum and natural gas requires 
increased drilling and more sophisticated recovery 
methods. 







Spotlighting Technologists 
and Technicians . . . 

Technologists and technicians work in all the 
specialized fields of science and engineering described 
above. They work in  all phases of the aerospace 
industry, from theory through construction. testing 
and operation. They @ry a supporting rde  by 
assisting scientists a d  engineen. These people are the 
"doers" who ewry out technical plans formulated by 
scientists or engineee. They hclp engineers trmslrte 
their plans into useful products and services. 

The technological revolution has created thousands 
of career opportunities that require technical training. 
Technologim are graduates of four yew enQimring 
technology education program. Technicians are those 
people vvho have completed two yew technical 
t ra in ing programs. apprenticeship programs or 
wr.the.iob training program. 

Aerospace tachnologists often organize people and 
supervise systems developed by scientists and 
engineers. They supervise production workers to make 
sure that  they fo l l ow  prescribed plrns and 
procedures. 

Aerospace technicians help design and produce 
aircraft, helicopters. rockets and spacecraft. Some of 
these technicians who work in research m d  
development sat up. calibrate and operate different 
kinds of instruments. They maha calculations and 
report on the results of experiments. They assist 
scieritish and engineers in developing experimental 
equipment and models. Some design layouts and 
d~agrams o f  structures, control systems and 
equipment installation, for example. Others check 
drawings for technical accuracy. practicability and 
economy. In  production. technicians follow the plans 
and general directions of scient;sn and engineers. 
They prepare specifications for me:* -ials and devise 
tests to ensure product guo:;ty. They also study 
ways to improve the efficiency of operations. They 
may recommend ~. , .~ i f lcat~ons rn equipment or 
processing which would help wrth more efficient and 
consrstent equtpment performance. 

The aviation industry employs many different kinds 
of technccians. Some help keep airplanes flying 

safely. Airline dispatchers a d  air-traffic conhdbf~ 
m examples of technical cwms i n  the aviation 
industry. The disprtcbr comultr with the pilot 
before takeoff. Tqether they determine the best 
route, aniount of fuel to  take, the altitude t o  fly 
and the approximate flying time. Air traffic 
contro l lers work f o r  the  Federal Aviat ion 
Administration (FAA). They give instructions, advice 
and other information by radio t o  pilots. 

Work Performed 

Techndogists and technicians sup~on work in all 
the spxirfizcd fields of e n g i h n g  md science 
described above. A few typical asignments indudt: 

Taking aerial photographs and prepering m w .  

Making detailed drawings of machinery or 
vehicles. 

Mewring radiation. 

Analyzing f l igh t  test data a d  writing 
engineering reports about aircraft p c r f ~ ~ ~ I ~ a c e .  

!Setting up and operating a metal lathe to  
make a part for a motor. 

Repairing aircraft engines. 

r Operating turbines. 

m Following blueprints and diagrams to inspect 
electronic assemblies. 

Hand polishing lenses for optical instruments. 

Work Sertingr 

Technologists and technicians work in the same 
settings as engineers and scientists. For instance. they 
may work wherever electronic engineers are 
employed. Several career specialties in this area 
involve electronics, computers, radio. radar. sonar or 
telemetry equipment. They may help industrial 
engineen design automated systems. conduct time 
and motion studies and plan work flow. They may 
help mechanical and rnetallurg~cal engineers process 
metals and convett them into finished products. 
Technolog~sts and technicians are act~ve in all areas 
where technological breakthroughs are accomplished. 





Preparation and Training 

Each career requlres 11s own type of technical 
educat~oti beyond h:gh school. 

A career as a techno~oglst usually requlres a 

bachelor of sctence degree In englneert?g technology 
Th~s requtres the sat~sfactory conpietcon of four 
years of college level work. 

For a career as d tectintctan a high scnool 
dtploma IS the only educa:tonal requirement 

Technrcal training for hlgh school graduazes can or 
obtalned through apprenttceshlp programs These 
apprentlcesh~p programs offer on-the-job tratntng 
epportunltles comb111t.d w ~ t h  classroom Instructton 
The usual appren?iceshlp program IS tour to f~ve 
years Anotht~r path leading tc a career as a 
techntclan IS the sattsiac dry complet~on of a 
twc-year college plogram result~ng In an assoclate 
degree In appl~ed sclence. A graduate w ~ t h  an 
assoclate degree In applled sclence may transfer Into 
a four year erig1nec:lr;g technology program The sk~lls 
and ekpertence necessary to become a techn~ccan may 
be acqulrcd In st'keral other ways as well 

Technical Instctutes provlde 
Intenslbe trdinlng for eniry 
l e v e l  t e c h n ~ c ~ a n  jobs. 
Usually rmphaslzed are 
~ r d c t t c a l  and laboratol) 
work 

J u n ~ o r  and Commun~ty 
Colleges offer programs slm- 
liar to techn~cal cnstltutes. 
Thev programs place more 
emphasls on theory, plus 
some course work In liberal 
arts (English and soc~al sc~ 
ences) 

Vocattond Schools usually 
of fer sublects related to 
work available In t\.d local 
community They also offer 
h~gh school level anri adult 
educatloq courses 

Many schools offer classes during the evening so that 

high school graduates can work and continue the~r 
educa t i on .  Many companies of fer  t ra in ing 
0ppor:unities for technician jobs. 

Specific Careera 
A few ekamples of aerospace occupations in 

engineering technology and their DOT occupational 
codes are: 

Air Traffic Control Specislist. Station 
Air-Traffic-Control Specialist, Tower 
Chief of Party 
Comtruction Inspector 
Die-Drawing Checker 
Dispa;cher 
Drafter, Aerot~autical 
Drafter. Assistant 
Drafter, Cartographic 
Drafter, Civil 
Drafter. Commercial 
Drafter, Electrical 
Drafter. Electron~c 
Drafter, Geological 
Drafter. Marine 
Drafter. Mechanical 
Drafter, 011 and Gas 
Drafter. Structural 
Eng~neering Assistant, Mechanical 

Equipment 
Field Engineer 
Flight Engineer 
Industrial Engineering Technician 
Inspector, Quality Assurance 
Material Scheduler 
Observer. Seismic Prospqting 
Packaging Engineer 
Pattern GraderGtter 
Patternmaker 
Pollut~on~Control Technician 
Production Clerk 
Radiation Monitor 
Radiographer 
Radiotelephone Ope, ,n 
Specification Writer 
Surveyor Assistxt. Instruments 
Surveyor. Geodettc 
Surveyor, Marine 





THE ENGINEERING TEAM: 
ENGINEERS, SCIENTISTS, TECHNOLOGISTS, CRAFTWORKERS, and TECHNICIANS 

*Publtshed wrth permtsslon from the "The Enq~rieertng Team." one of a nrrer of 25 
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Rrprntion Required to Entw th Fidd 

High School: Good gt.der i n  3% t o  f w r  
y w n  of collegs preparatory mthemrtics, and 
i n  1 t o  2 y s u t  of Iabwatory sci-e, mrm 
or better grades i n  English. good reeding md 
study skills. (For specific &ice o n  counet. 
check the engineering college you wish t o  
attend.) 

College: 4 t o  5 year f u l l - t i m  &y 
engineering program, a 5 t o  6 year evening 
program. College study is rigorot,s and 
demanding. qelated summer work experience is 
helpful. 

High Schooi: A strong collegs preparatory 
program tn mathe,rYtics, laboratory science. 
English, and usually Latin or a modem foreign 
language. 

Col lep and Graduate Education: Typically 
7 t o  8 years of underqaduate college and 
gutuate school through the Ph.0. degree based 
i n  part on research. 

High School: Some flexibility but usually 
tncludes 2 t o  4 years of college preparatory 
mthemat ia.  some sctecce. requtred Engli$h 
and other credtts for graduation. 

College: Usually a 4-year bachelor of 
engtneering technology degree program. 
Frequently, the ftrst 2 yeen may be In a 
comrnuntty or junior college. Work experience 
In the chosen fteld is desirable. 

Trained etther through on-the-job expertence 
or more formally through 2 t o  4 years of 
f o r ~ m l  apprenttceship program sponsored by 
employers and labor unions. This may tnclude 
some classroom instructaon at a local high 
schoo! or college. 

Htgh Schwl: Either general or college 
p:eparatory wf th a specialty courzr or high 
school equtvalency plus military service training 
i n  spec~alty. After htgh school the better 
prepared techntcians complete :he equfvalent of 
2 full years of training at a communtty college 
or technical institute leedtng t o  an associate 
degree. This may be taken In an wentrg 
program l l t t n g  3 t o  4 years. 

1 

T v m  of 
Turn IUImkr 

Engineer 

s e n t i l t  

Engineering 
Technologist 

Craftworker 

Main Funaion 

Thr Engineer is prinurily m innovator or 
weator of PfOductt. PrOcc?rrer. procedures. 
or tystonx. He or she is interested in  solving 
-ti& -ems m n o m i d l y  through the 
use of mrthenutics, a knowledge of science, 
experience, and  practical j u d m n t .  The 
EngirWr puts science t o  work for nunkind. 

Most often, the Soenttst IS the searcher for 
t ru th .  the  dtscoverer and categortzer of 
knowledge who formulates and disseminates 
basic idem or theories upon whtch the 
practtcal ap~l icat iom of other team members 
are based. 

The Engtneertng technologist typtcally IS a 
prr t tca l  person with a good knowledge of the 
fteld who applies engineering principles (1 )  in  
organizt ng o r  supervtsing construct ton,  
productton, operattons, or maintenance, or (2) 
In tmprwing dwtces, equtpment. methods or 
processes. I f  technologists are not ava~lable. 
engtneen m y  carry out thts function. 

The Craftworker uses hand or power tools 
to maKe. tnStall, matntatn. or repair th~ngs. A n  
electrtcian for example, connects swttcha, 
ctrcutt-breakers. lamps. and electrical equtpment 
I v c h  as motors) wtth tnsulated wires. A 
mechantc sets up and operates power drtven 
rnnchtne tools. 

i 
T h e  Engtneer  o r  Phystcal Sctence 

I Techntctan often serves as a technical asststant i to an engtneer or Ktentist. Knowtng and 
understandtng the bastc tdeas or technical 
plans, the techntctan carrles out the detailed 
work ne~'.ssarv for the project. An electronics 
techntcten, f o r  example. may make the 
standard calculartons for esttmattng the cost o f  
electronic euutpment or prepare servtce r.wnuJs 
for t t .  He or she may check, test, matntatn. or 
repatr equtprn;ttt accordtng to standards set by 
an enganeer. Or sell or operate electronics 
equtpment and factltttes. 



RnonJRlwnd,ardDmm!8 I - 
Satisfaction o f  having creatui  

something new md uwhl. helping 
mmkind. tukl ing chdlengiq wblm. 
of -king with o t h u  ccirntitie 8nd 
aWth* PWPb. Good p.y. umtimn 
long houn. W l y  excrllmt working 
condi t ionr, prrstigl. An mginewing 
license and cont inuing study m 
desirable in mrny positions. 

Knowing something mll. discowrim 
new knowledge. developing new 
hypomesm. Uuully drr)t~H pry end 

to  excbllent working conditions but 
sometimes frc problem ~n financing 
research. Prmtige. 

Enjovmant of accomplishment while 
effectlvelv using knowla6 ;+ of science. 
people. and technics 'avicrr 8nd 
ecuipmcnt. Good p.y. r XtlM work 
Irfr. Since this is a relatrvely new 
occuprtton (in the last 10 to 15 yeam) 
r o m  nuy not understand in role and 
qual~fications. 

Creating or repmiring th ing wlth own 
hands. tools. end brains. Being useful. 
Hwing widaly-accoptdd sk;lls. Good pry 
and working conditions. 

Enjoymnt of e technical skill. Close 
asmciatt0n with engnmn. sclenttsts, or 
terhnologtsts from whom to learn. 
Greater pay m d  romrwhst more presttge 
t h a n  a l l  bu t  the most skil led 
craftworken. May have many detailed a 
rcttine dut~es. 

PII#nJ Qdiition, Wnbk 

Enerpy, intsllipnw. inquisitivenw. 
honer ty .  realism. industiioitsness. 
cm iv i t y  fwith ideu or thin@) 8nd 
rbility to get dong b u l l  with others. 

Scholarly. thoughtful. tntel l i~nt .  
dedicmad. studious. verbally fluent. and 
crwtiM with idem. 

Rmid outlook. r t i o n  rather thm 
tdea-oricntsd but eble t o  think and use 
tools end mutpment well. &la to  
motivate and work well ~ t h  ~ 0 p l e .  

Physical rquiremnts to  m e t  job 
demands including good eye-hand 
coordination and good m n u d  sktlls. 
Willin@ws to work off-houn (shifts. 
emcrgenq calls. etc.). Able to work 
under w h r t m r  mnrlrtions of nose. 
weather. or heights characterize the job. 
Pride in o m  ruork and skills. Knqwledg 
of, m d  interest in, materials. tools and 
equipment. 

P r a c t i c a l  out look end sound 
undnstand~ng of scient~ftc prtnclplcn of 
t e s t i  n g  and rneasurtng. practtcal 
rechni~ues. and sktll wtth tools. Destre 
to learn from tochntcal manuals or on 
the job. 

I 
I 

PorclbhIkborPoddanThkr 

TO Stm: Junior Engineer. Awstent 
Enginm. 

b te r :  B i o w m d i i  Engineer. Design 
Enginrer. Project Enginerr. S a l a  
Engineer. Chief Engineor. Manager. 
President. 

To Start: Junior Scientist. R m m h  
Assistant, Assiston1 Scientist 

Later: Chemist, Physicist. Life 
Scientist. Research Scientist. LlbOlatory 
Director. 'J;raPr-:ridant for Research. 

TO Start: Engineering Assistant. 
Tecnnical Aide. 

L a t e r :  T e c h n i c a l  Special ist ;  
Construction. Production. or Techncal 
Supervisor; Engineer tin some sta;~, not 
in others): Mwger. 

To Start: Apprent~ce or Asststant 
(Electrtcian. hhchinrst. etc.) 

Later: Electrtcian. Mach~nist, or other 
craft title. 

To Surt: Enptneerrng. Screntiftc w 
Twhnlcal A~de or Assistant. 

L a t e r :  E lec t rontc .  Hydraulic, 
Machmiul. or Scientiftc Techn~cian. 





Chupter Three 

Plan ... Your Future Begins Today 

Choosing a future career requirs that you learn about 
yourself - -  your interests. at-ilities, qualifications 3 r d  

goals. Choosing a career also requires that ycn; know 
about the requirements. responsibilities ar-1 rewards of 
variou, careen. The process leading t o  self and career 
awareness invdves planning t o  ensure that you take 
advantage o f  experiences whicn will provide 
appropriate information. Choosing a career is much 
t o o  importaixt a decision t o  leave to  chance! 
Selecting a satisfying racer may seem like m 
overwhelming task. However. careful planfilrg and 
widance wll make the selection pr-s easier fw 
You.  

I f  you believe that a career in  a science. 
engiroering or technical field may someday be ir: 
your future. be* - preparing ycurself today. This 
involves developin, a plan of action. Fint.  analyze 
yoL*r inrerests, abtlities. and aptitudes. This rvill help 
you select a career tailored t o  f i t  you. Consider 
. h m l  course: you like and dislike. Hobbies. sports. 
ext racurr icu lar  act iv i t ies and y o u r  persocal 
characteristics axe factors t o  be cons~dered. Second. 
take all the ava::able high school courses re!at,+ to  
your pote~:Cral career goals. Professional and technical 
occupations In aerospace science and technology 
necessitate svecial~zed education and traicing beyond 
the high school level. In  order t o  be qualified to  
apply t o  these programs, you must pian e course of 
actton while in high schw,!. Yo\* must plan ways t o  
gather tnformation about avaiiable options for further 
educat~on and tra~ning and about the entrance 
requ,remen.s for these programs. Use the time during 
the high school years to  prepare yourself to  qualify 
for thee  entrance requlrscnents. Third. tt you can get 
a part-ticw lob. choose one that wtll offer vou some 
experience in  a f ~ e l d  that co.responds : '1 your 
tu re goals and aspirations. Observe 9r.o ' - w n  as 
much as you can about the career fi-td rrri;crented 

by ywf r  par.-time job. Obsene the qualities of 
workers who seem t o  be ~ n p y i n g  their work and 
receiving commendatiom and promotions Sased on 
their performance. Also consider vdunteer work 
which will offer practical on.the-job training in  areas 
of interest t o  you. Fourth, think of part-time jobs 
awl vdunteer work esperiewes as steps towads your 
long-term career goals. Jobs i n  fields ccrrespo.tdinq to  
your interest; and abilities will benefit you mosi in 
the long run. They may not be the best paying jobs, 
however. You n a y  develop f mmre job contacts as a 
result of them. Fifth, seek out and consult various 
sources of career informatloo. D i m s  career paths 
with many different peop:e. Read all y w  can about 
iactors that apply t o  your tentative career. Sixth, 
learn how to  f i l l  J-~t erx+doyment application forms 
and how t o  interview for a job. Application forms 
tend t o  be standard. Your forms must be complete. 
legibie. and accurate. lntsrvizwing for a job takes 
practice and is crucia! to  being hired. 

The world of aerospace careen presents many 
diverse oppo.tunities for the pr-oared person. 
Therefore. spend the yean whtle you are in high 
school laying a good foundation for that world. Take 
advantage )f every opportunity t o  get the training 
and  experience you will need for a tentative 
aerospace cz:eer. Advanced planning will prepare you 
t o  qual i fy for careers that are satisfying and 
rewardtng. 

Personal Qualificariona Inventory 

The completion of a qualiftcations sheet will help 
you get a clearer picture of i 3 9 r  profile. A personal 
profile can xsist you as you plan. 3se the follawing 
form or develob one of your own. Be as objective 
as possible. Llst your strengths and weaknesses as 
you complete this personal inventor:. 



Din? : 

Types of courses I have studied: Vocational - . Commercial . C o i l q  Preparatory ---- 
Titles of courses I have enjoyed: Grades I armsd: Reasons for mpying the courm: 

- 

Titles of courses I have disliked: Grades I earned: Reasons for disliking the cwnaz: 

- - 

--- - - 

Titles of courses 1 plan to take: Expected grades: Reatons for taking the course: 

- - - 

-. - 

Hobbies 

domes I enjcy : Reasons I enjoy e a h :  

p- - 
Hobbcs I think I mqht like: R e m s :  

- - 
---- - 

I do not have s hobby because 

Extrrcurricular Activities 

f itles o' my extracurricular activ~ttes: Reescqs for participating ii each: 



Three pbr that r e  m a t  rpp.rling to me: My rersont for king atbutod ta each: 

Thrm t lnn~y~rling jobs: My r a m s  for disltkitrg W: 

Mv nic,t trnywrtat!t iwnrurri mibtttons #a I wart to x+iew thts mbt tun  mua: 

I ylrn to orrnutrre my ~ L I W U C S  tw --- - - -. - .**. - .. - - -- 

I plan to !~ the :  tirtvc ttrforrirrttorr r t ~ w t  t-alorrr bk 
- - -  - -  - - -. -- -- 

Ottrw ~t~fortnat~trtj which I feel IS 1nil~%11~ot to tny iwriot\rl liwentcrr\ 



Career Infomaation 
The goals and objectives of the serosp;ce 

industry are continually changing. These changes 
affect job requirements and responsibilities i n  the 
industry. Therefore, i n  order t o  get the most 
upto-date information about job descriptions and 
entrance requirements, you are encouraged to  consutt 
with many different sources. Some available sources 
are right at your ftnger tips. 

Your Teachen can help acquaint you with 
tn fo rmat ton  about jobs that pertain t o  their 
professional specidlty. They also can discuss your 
interests and abiltttes with you. 

Your Guidance Coumclor IS specially trained t o  
asstst you In fhe exploratton of careers. He or she is 
usually the career guidance expert i n  your school. 
itterature pertaining to careers is located rn the 
guidance office ;nd the library of your school. 
Publizations such as the Dictionary of  Occupltiod 
Titles and the Oaupatiolul  Outlook Handbook arld 
other carer gutdance matertals are crucial to  your 
career search. Your catnseior car? help bou '.rc;te 
these matertals and asstst as you revie* them. You 
can lear-, atmut hundreds of occupattons ~y readirlg 
thew puhltcations. They tticlude tnformation about 

lVhat a persol? does on the lob. 
What abtlittes and interests are requtred by the 

)oh. 
What types o f  educatton and tratntng are 

reqtttrxl. 
What the worktrig condtttons are Itke. 
What f ~ ~ t u t e  lob opportuntttes are predtc:ed t o  

be 
As you read through thts matertal, match your 

abtltttes, sktll-. and triterests to the l o b  whtch seen1 
apwaltng to you A ltst of orpntzattons and 
soctettes th-+ relate t o  your carwr tnterrsts can be 
o b t a t n e d  i h r o u q h  the guEdance o f f t c e  A 
cnmprc~hrristrc ltsltriq of these agrrxltes IS ~ncltrded tn 
an apwndtx of thts publtcatton By wrttrng or 
phonttq them you can obtatn more ~tiforrnatton 
ahout careers of triterest to you Somettmes. gutdance 
&partmerits sponsor Career Davs or Career N~qhts 
Local emplovers set up boorhs. exhtbtts, arid dtsplays 
In order to  acquatnt students arld therr parents w ~ t h  
t~formatton about the work thetr compantes perform 
8e sure to rakt. atfvantage of these opportur?tttes 
Pr Jr to these career exploratorv wsstans, sfudents 
m y  bc taught h o v ~  to com,~lete )oh appltcat~nri 
forms. They also may practtcc {oh tntervtew skrlls. 

Information about cdleges and military academies. 
vocational a d  technical schools. opprentieethip a d  
cooperative education programs and military setvices 
also is found i n  the guidance office. For your 
conveniewe. Its% of cdleqes offering degrees in 
engineering and engineering technology are included 
in another append~x of this document. Your guidance 
counselor IS prepared t o  interpret iriformation about 
financid assistance t o  you and your parents. This 
in fo rmat io~  may help ycu with the expenses of 
education or tratntng beyond high school graduation. 

Your gutdance cwnsetor ts tratned t o  hclp you 
!earn ahout your abtltttes anc; Interests. He or she 
can admtntster and Interpret achtevement tests. 
aptttude tests and tnterest tnventortes. He or she can 
help you match your qualtficatcons w t h  approprtafe 
career goals. Af the begtnntng of each school year. 
you. your parerlts and your counselor shmld rwtew 
thoroughly your htgh schml courses wtth your future 
educattonal plans. asptrattons and tentattve career 
goals tn r ~ t t ~ d .  

Your  Par t -Ttme J o b  Employen can offer 
tnformattoii about rhetr parrtcular coxpattons and 
related acupattons. They can evaluate your work 
performance and tnterest you have dtsplayed tn your 
partttme rob I t  IS wtse to  seek the Jdvtce of 
tndtvtduals employed tn sptc~fic careers of tnterest to  
you as well They can of!er advtce based on thetr 
practtcal work experiences Vtstt thew work setttngs. 
and tf posstble. spend a few days w t h  them on the 
lob Observe them as they erwage tn tvptcal work 
duttes. V-stts to compantes vvtll help VOL. understand 
the bmrk erivtronment and the t v w s  of lobs that 
workers perform 

>cur Parents And Friends ca.1 be a great help In 
the development of career plans Ask questtons about 
yout parerits' careers Frtends of your famtly who 
are ernploved In occupattonz related to  your fteld of 
Interest can he h e l p f t ~ l  tn yottr explorataon 
Dtscusstoris vvttn your own frtewis can also help you 
dartfy your goals 

Other Sources of Career Information Indude: 

Individual Firms. Including Manufacturing Firms 
id Stores; 

Local Trade Unions and Apprenticeship Programs; 

Loul Office of the State Employment Sewice; 

Local Ernployme?t Agencies; 

Newpaper Classified Advertisements. 





rmehkn tool omretors reb upon their mrtt\amrtid turar. At tbt tim, you m y  k ra&d te 
brkgrounds to s t t  up rhdr mrhims to pncios arnpktr nr#h you hwe mot r&m. 
dimmtions. To pn(lm for caram 8s rrchniburr. 
individuds wriff be aqmml to am@ete suasdully 
mum o f f a d  on r W 48yond thaar of hi 
rchod uoc#ianrl math. If you aspin to scientific or 
s n g i d n g  umarr. yw conrptstr dvuud 
mth coum in h&h rdrod. thaDI carmu$ will 
p n p v a y o u f o r ~ l r # l ~ . ~ i u x l  
arginuers must compkta thraa to f#rr yeam of 
dl@!! kvd study. AddlionJ y#n of 
study often am requited. 

The t d  in amgrs~. a m r s  nquh mom urd 
more 8mphrtis on mr themr t id  nd dated -. such a e~mputer science. Strristicd 
and mrthematical models are usad to ddvs 
noMnrHmnrtid problems. The pmon skit!& in this 
diiipfine prob.bfy will find favorable mrptoymant 
opportunities in future yews. Even if you do not 
plan to continue studyinq math after high school. it 
is a goad idea to take all of the course available to 
you Some day you may c h a w  your mind about a 

TIchnioJ dti#t Jro rr ky#rtrrt in l prron's 
training for rmcprt4 cwasn. Your choio of r 
t v a s r w r r d y a t r n ~ f a p i t ~ i n t h r t f i r #  
will be inrturncrd by the trdrnid ski& you 
demonrttrte. These skil ls inctude hind-eye 
coordinrtian Hd quidtness .nd ease in using ya# 
hands to m u r i w  objeck Tachnicd pbt i dude 
Porkhino 1- technic4 report writing. c h u h g  
bluepints for a srtatlite wKf mkmwfding. Stknrim. 
CnQinecn. mi teehnicinr utr diftarsnt tachniod md 
mM.l skills. k is true with rdwa #d rnrrir 
arum. the kinds of hchnicrl arbjam (matimd 
and industrid arts eo;rrssr) yoti odQet will k 
d e m m i i  by your cmer inhrsrtr. 

To crtrbiish a d.uar pktum of your praperrtion 
in theee areas of ewhasis tanplct. the foUowing 
chart. 

seiewa nd huthemar Skilb 

What science and mathematics courses have you completed? 

What grades did you earn in e a h  course? 

What ate your strengths and weaknesses in these areas? 

What is your pian to improve in these courses? 

What future science and mathematics courses do you plan to take? 

S e n e  & Math C w m  Grades Need to Improve Plan for Improvement Future Courses 

What special skill comes have you comp'eted? 

What grades l id  you earn in each? 

What are your strengths a& weakmner in these special skill areas? 

m a t  other courses do you plan to take? 

b i a l  Skill Courses Grades Need to Improve Plan for Improvement Future Courses 







Selecting a College 

Choose your college or university carefully. 
Gather information about several colleges before yau 
decide upon your favorite choice. You are 
encouraged to apply to several colleges of your 
choice just in caw you are not selected by the one 
f i rs t  o n  your list. Check t'le advantages and 
disadvantages of each school with your tentative 
career goals in mind. It is a good idea to begin the 
application process during the summer months 
preceding the senior year. This will give yci. a head 
start over the thousands of seniors also applying to  
the school; you sdect. Perhaps you will know of 
your aaeplance or rejection by Christmas. This will 
be a relief and reduce the tension and suspense ot 
waiting to learn of your status. I t  will give you an 
opportunity to jpply to other colleges if you are 
not accepted. 

Factorr to Consider 
when Selecting a College 

Available hwslng 

Accreditation 

Curriculum offered 

Entrance requirements 

Financial assistance Programs 

Life style of the students 

Location and size of the college or university 

Travel and social expenws 

Tuition, fees for textbooks, laboratories, student 
ac:8vtttes, room and board 

Stnce the select~on of a colleye IS a malor declsion 
tn your life, you are wtse to gather ~nformation 
from your fam~ly, your guidance counselor. the 
admrss~ons off~car at the college. college catalogs dnd 
yotrr frterirls who have atteridrd college Vtstls to the 
campus are suggested. Remember. sometimes 
compromtws and alternate choice, must be made. So 
be flex~blet 

Cost P 
The cost of an aducatiori to prepare for 

aerospace careers will vary. H~gh school graduates 
w t h  g o d  grades and a sincere ~nterest tn a college 
education usually can firid ways to f~nance rhe costs 

of earning a college degree. Costs are determined by 
such factor, as choice of institution, choice of 
curriculum, and your eligibility for and acceptance of 
scholarships or other forms of financial assistace. 
Scholarships. loans, grants-in-aid. fellowships. 
work-study programs. part-time jobs and cooperative 
education programs are available to qualified students. 
Guidance counselors can assist you in your attempt 
to locate sources of financial aid. Several recent 
books on scholarst-ips are available in libraries and in 
the guidance office. This information changes and 
requires planning and correspondence to ensure your 
eligibility for funds. The extra effort may pay off in 
thousands of dollars for your education. 

Many colleges o f fe r  cooperative education 
programs. Students in these programs alternate 
periods of college work and work at job sites. This 
opportunity provides practical work ev-riences which 
br ing "l i fe" t o  classroom 4 .  Practical 
on~the-job experiences will help decide i f  you 
really enjoy the work. These experiences may 
reinforce your career plans. or you may decide to 
change your plans. A student in this program can 
help finance the costs of his or her education. 
Valuable contacts are established for permanent 
employwnt after college graduation as well. 

There are hundreds of colleges and uqiversities 
that can prepare a student for an entry level 
position in the aerospace industry. Thr school you 
select should ~ . f e r  advantages and opportunities 
related to your unique needs, qualifications, interests, 
and goals. I t  should be affordable for you and your 
family. 

Baric College Courser 

Undergraduate programs leadilig to degrees tn 
tradttional fields of life sciences, physical sciences. 
mathematics o engineering are basic foundations for 
most aerospace spec~alt~es. Any accredited callege or 
university is acceptable. Students planning to become 
aerospace sc~entists or engineers must master the 
fundamentals of college level science and mathematics 
courses. Their knowledge of basic principles will 
enable them to adapt to the continually changing 
priorities and requirements whtch are characteristic of 
occupations w ~ t h i n  the ~ndust ry .  This basic 
understatrd~ng prov~des a solid foundation for 
comprehendtng the ever expanding body of 
knowledge In the ftelds of scier.ce, engineertng and 
technology. An aerospace scienttst or engineer 
completes a basic undergraduate curriculum in his or 





TYPICAL DISCIPLINES IN AEROSPACE AND CORRESPONDING 
EDUCATIONAL SPECIALTIES 

This chart matches typical scientific and engineering fields represented in the NASA classification system with 
appropriate academic preparation. Notice the multidisciplinary orientation of the educational backgrounds. 
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Educational Levels for Typical Aerospace Careen 

Many diverse occupational choices are available in  the aerospace industry. These choices reflect many different 
levels of specialized training. The following chart* categorizes the titles of a few selected aerospace occupations by 
the education required for entry levei positions. 

Specialized Training-specific occupational training 
including high school, trade and technical education, 
omthe-job training. and formal study at a community 
college. 

Aerial Photographer 
Aerospace Mechanic 
Assembler 
Communication Technician 
Computer Technicran 
Drafting Technician 
Fabrication Inspector 
Machine Operator 
Millwright 

Modelmaker 
Model 
Patternmaker 
Pilot 
Skilled Craftsperson 
Technical Illustrator 
Technician 
Teletypist 
Tool and Die Maher 

A d v a n c e d  S t u d y  a n d  S p e c i a l i z e d  
Experience-graduate study and spec~flc work 
experiences. 

Aeronautical Engineer 
Astronadt 
Astronautical Engineer 
Astronomet 
Biomedical Enginoer 
Chemist 
Chief F!i$t Mechanic 
Diptician 
Engineer 
Environmental Engineer 
Flight Surgeon 

Geographer 
Geologist 
Group Engineer 
Industrial Engineer 
Mechanical Engineer 
Metallurgist 
Meteorologist 
Molecular Biologist 
Operations Analyst 
Physicist 
Research Mathematician 

College and University Training-training which 
leads to  a baccalaureate degree after four years of 
study. 

Architect Production rechnician 
Communicaticn Specialist Quality Control Inspector 
Computer Programmer Research Technician 
Data Systems Analyst Safety Engineer 
Development Technician Sanitarian 
Industrial Planner Science Writer 
Mathematician Test Technician 
Model Designer 

New Careers-emerging occupations in the field. 

Aerospace Telemetry Specialist 
Biological Adaptations Specialist 
EnerQy Conversion Engineer 
Laser Surgery Physician 
Medical Telecommun~cation Specialist 
Nuclear Medical Technologist 
Satellite Communication Engineer 
Solar Encrgy Engineer 

'This chart appears in Educators' Guide To Careen in Aerospace. This kit  was prepared by the National Career 
Information Center of the American Personnel and Guidance Association in cooperation with the National 
Aeronautics and Space Administration. 





Chapter Four 

Steps to Scholastic Success . . . 
If one hundred students were asked to  describe 

what i t  means to be successfi. in high school, one 
hundred different interpretations could be reported. 
Success for some would mean being: the best 
athlete. the most talented, the best dressed, the most 
friendly or the most studious. Students equate hipk 
school succrss with ideas chosen for specific r, ,so.rs. 
all different, all important, all extremely w. .onal. 

Careers in aerospace science snd techo-ology 
require success in higher learning. Therefore. the t ?rm 
"success" as it i s  used in *%is discussion, means that 
a .tudent is a consistent achiever in academically 
c h a l l e n g i n g  classes and has distinguished 
himself/herself in the academic disciplines. 

For some students earning good grades seems to 
happen ~aturally. wish little expended effort. For 
others, more study is required. What causes this 
difference? I t  has been suggested that a combination 
of factnrs seem to affect a student's scholastic 
success.' The most significant factors are intelligence 
and special ahilities. motivation to succeed and 
rnana,ement of effective study methods. Chance, or 
luck, alst plays a part in academic success. The 
extent is not really known. 

--- 
'Special thanks to Mr. Jack Becherer, who served as 
a consultant for this sectlan. Mr. Becherer i s  an 
Assistant Professor, Counse!~ny at Thcmas Nelson 
Community College, Har*~pton. Va. He is a doctoral 
candidate at the Coilege of William and Mary in 
Williarnsburg. Va. 

Obviously, each individual possesses different 
abi!l?ies, skills, competencies and capabilities. Each 
pvrsoo is born with certain potentirls. The key to 
s~iccess is to identify thest speci;l potentials and 
rlake the h s ,  v:e of them. Some people are born 
with strong, t ,;thy, agile bodies. I f  they exercise 
dilige tly and train these special physical capabilities. 
they may become outstanding athletes. Other people 
are gifted with musical talent. They can mentally 
"hear" and arrange musical notes cnd then translate 
them into c::icaI compositi~7s using instruments. 
After hours of practice, they may become expert 
musicians. Some studants are born with special 
intellectual capabilitie5. These natural abilities also 
must be develope l '11 order to produce academic 
success. 

Careers in aerospace demand serious consideration 
of your intellectual abilities and interests. They 
-equire special ,.i.~lities in mathematics, science. and 
technical subie *s. What school subiectc do you like 
best? What are your strengths and weaknesses? What 
examples do you t.ave as evidence of your abilities? 
Grades you have earned in past courses are good 
indicators of your abilities. Other indicators o 
intellectual ability are scores on achievement and 
aptitude tests. Your guidance counselor will interpret 
these scores for you. By carefully examining these 
indicators, you will get an idea of yoirr capaci?y to 
perform. I t  i s  important to understand your special 
abilities and match them with potential career fields. 
Your career will be more rewarding if it challeoges 
you with work anpropriate to your abilities and 
interests. 

Your interests and abilities go hand-in-hand when 
planning for potential careers. I f  you have a great 
deal of interest in an area but little natural ability, 
you will not :lave the capabifity !o perform the 



tasks with competence. Likewise. i f  you have the 
hlity t o  perform but l itt le interest i n  an area. you 
r e  l i kdv  t o  be unhlpW with that u n e r .  Natural 
hlity plus an interat i n  a particular career wi l l  lead 
t o  m o r e  satisfaction from your work. Interest 
inventory t a t s  have been desiQled t o  help you 
become aware of areas of interest t o  you. You may 
want to  ask your guidance counselor t o  a r m  for 
you t o  take one of these tests. 

Many extremely bright sardcnts fail courses and 
nuny students with average intell igena e x d l .  What 
acccrunn for this difference? Experts say it is 
partially the desire t o  study hard. A strong desire 
and intention t o  learn results from interest i n  
courses, the ahility t o  comprehend the malv ia l  and 
a purpose far mastering the material. Motivation a 
desire t~ succeed academically supplies the energy 
necessary t o  plan and practice routine study 
procedures. It is the drtv:ng force that tri-rs action 
-- effective study habab. Motives are among the 
stron(pst influences o n  your behavtor. They affect 
the amount of time and effort you are willing t o  
exert in order to  succeed. The most powerful 
motives arise from your goats and aspira-ions. For 
example, i f  you really feel successful and happy 
when you have mastered complex mathematical 
equations. your career goal may be t o  hxome a 
mathematician. You will be motivated t o  study and 
learn basic mathematical principles. I f  your goal is 
icceptance at an Ivy League cdlege and thac 
depends upon ear: ing straight A's, you will dedicate 
yourself t o  efficient study patterns. I f  the praise of 
your parent, depends upon academic wccess and you 
want their paise. you will develop and f d l o w  study 
schedules. For these reasom. students wlth average 
intelligence and strong interests and goals usually will 
succeed In their studies. 3 n  the other hand. students 
gifted with ~n te l lec t~~a l  abilitres, but t ~ k i -  interest 
and purpose for sfudying, may not be succestful. 

Goals and aspirations reflect how you picture 
yourself i n  terms of other pecpl?. They reflect y o u  
est imate o f  your chances of succeeding. Past 
successes and failures Influence your goals and 
aprratiom. Successful academic experiences increase 
confidence i n  your ability to  succeed. They motlvate 
you to c o ~ t i n u e  the work nxessary for repeated 
successei. Goal setti% requires ' >at you recognize 

your interests and abilities. P=t experiences are good 
indicators of your Interests a d  abi l i t i i i .  The most 
sailsfred students seem to tit t!wlr aspirat~cq: ciosely 
to their :evels of pertcrrnance. Th;y set ' kx  We goals 
m that changes -,.- be made. Viese changes may 

resul t  f r o m  acquirtng more infomu'ion. more 
sel f -awarems and more maturity. Flexibk nd 
at ta inab le  goals w i l l  pmmt frustrations and 
disappointments. 

I f  your goal is t o  bkane rimtist mginar. or 
technician. you must h m  natural abilities, interests 
nd pat anccsre~ in math, science a d  tcchniu l  
sutjecn. Science and engineering cum require a t  
b t  a bacheior's dsyee. lhii implies &doping 
study pattems which wi l l  lead t o  sucart i n  cdkge 
courses. 

The fdlowing questions miy help you clarify 
kour gods and motives for pursuing a career in 
aerospace. !herd some time thinking about there 
qwstiom. 

I. D o  I realty enjoy studying mathematics and 
science courses? 

2. D o  I have r,atural ability to  succeed in t h s ?  
courses? 

3. Why have I considered a career i n  science. 
enganeering. or technolog,? 

4. What special q w l i f i t i o n s  d o  I possess for 
these kinds of jobs? 

5. D o  I really want t o  go t o  college? 

6. A m  I going because my friends are going? 

7. A m  I afraid that 171 disappoint m y  parents i f  
I don't attend cdlege? 

8. Can I hamile the freedoms o f  cdlege life -- 
n o  curfews or handfing m y  own expenses? 

9. A m  I r e s ~ o n s i b f e  enough t o  m e t e  
acsigc-nents on time without the watchful eye 
o f  my  =rents or teachers? 

10. Can I establish short term educationa! goals 
for each semester or quarter? 

Y f f t c ie i l t  m a l . 3 ~ r m e n t  o f  time and study 
procel~res is a!= a significant factor in  the formula 
for academic success. Efficiency implies maximum 
l e a r n ~ n -  from the I c a t  work. It also im,--.es 
organizi.,, your time into effective s?l~dy Pattern; 
that work for you. Faanning a study schedule takes 
rea! effort. It means that you mu%; decide upon 
priorities. As you develop a study schedule. you may 
find it necessary t o  give up  or postpone activities 
that are fun. Imagine the amount of tlme you spend 
watching ;.V., gotnc t o  the rncvies, talking on the 
phone or just visitlng with frierds. Leisure time 





DAILY RECORD OF ACTIVITIES AND TIME USAGE 

DAY 

LUTE 

dOO 8 3 0 i l m  ! 
- - - PLANNING A SCHEDULE FOR STUDY 

9 3 0  9 0 0 c m  ' - - .  -- i - - -  - 
&:,re you can plan a sc'lt.dulr of  srudv. vw 

9 0 0  - 9 3 0 p m  -- - _. -_ _ must bc aware of exactly h o w  your  t ~ m e  IS spent 
9 3 0  1 0 0 0 ~ ' m  1 Thls can iw done t>t  kt.t.p~nq a deta~lef tlarlv ~t .cnrd 

TIME DESCRIPllON OF ACTIVITY 

1000 - lG30  i>m 1 of act~v~t~es for one WPL Uw the followtr?g form t o  
-- - - - - rcxord vour a c t ~ v i t ~ e s  and the  t~rnrs e x h  day for 

7 

6:00 - 6.30 am. 

6-r) - 7 00 a.m - 
7:00 - 7.30a.m. 

7 30 - 8 00 a.m. ---- 
8 00 - 8 30 a.m. 

8 30 - 9-00 a.m. - 

one beck. 

80 

- 

- - - - - - - -- - -- - 

-- - - - 

. - - - - -- - - - - - - - - - - - -- - -- - - - - 
9:00 - 9 30 a.m. - - - - - - -- -- 
930 - 1000 a m  - - - - - -- --- t -- -- - 

1000 - 1030 am. -- - - - - - - - - - - - -- - - - - - - - - --- 
1030 - 11 00 a m  

-. . 

- - 
11 30 - 1200 am 

- - -- - .- - -- - - -- -- - - 
1200 - 1230  pm - -- - - - 
1230 - 1 0 0  p m  

- - - -- - - -- - - - - - -- - - - - -- - - - - 
1 0 0  - 1 3 0  p m  

- -- - - - - - - - - -. -- - - 
1 3 0  - 2 0 0  p.m. 

- -  - 

2 0 0  - 2 3 0 p m  
-- -- -- -- - - - - -- - - - 

230  - 3 0 0 p m  -- - -  - - -  - --- -- 
3 00 - 3 30 11 m 

---- - - - - -  - -  -- -- - 
330 - 4 00 p m 

4 0 0  - 4 3 0 p m  
- - - 

4 3 0  - 5 0 0  onr - - - - - -- -- -- - 



Once you have recorded your daily activities for 
one week. examine them. Study the acttvitie and 
the time spent on eah. Uwsi fy  the activities 
-ding t o  type. T;lis chart will help you become 
*re of the types of activities and the time you 
spent m ead?. 

WEEKLY SUMMARY OF ACTlVinES 

WEEK OF 

TYPE OF ACTIVITY 

CLASSES 

WCJRK 

STUDY 

SLEEP 

MEALS 

RECREATlOtV 

a. INDIVIDUAL ACTlViTlES 

b. SOCIAL ACTlVlTlES 

OTHER ACTIVITIES 

. 
NUMBEL .'F HOURS SPENT ON EACH ACTIVITY 

Ash youself the f d l o w q  questtom as v w  study 
your chart 

I. L)o mv activlltes correspond with my goals' 

2. Do I swnti  enough tlme on stutlv? 

3. How can I schedule more time for study? 

4. tVhtch acttvittes tcqui;~ less time? 

5. Whtch ones should b e  eitmtnated from my 
schedule' 

6 Am I spending too much time on any one 
parttcular acttvctv ' 



Now you are aware of how your time is spent. 
You are ready to  organize yourself and your time. A 
schedule is the 3ert way to  organize your time. 
lhese steps will help you plan a scheduk for study. 

I. Record all fired tim commitments wch a 
time in classes. work Khnluln. church. e r .  
These are activities that do not change from 
wcek to m k .  

2. Schedule activities .mn61 to I-. such as 
meals. sieeo. dressing. etc. 

3. List the amount of rmdy tkm needed for 
each clas on a daily brzis. Ask yourself: 
I'm n ~ n y  houn do I nccd tu study in order 
to earn the grades I want? 

4. Schcduk pcriods for nd mwimw. 

5. Schedule periods for nluMion d mnrtion. 

Use this form to schedule y w r  time. 

STUDY SCHE WLE 

WEDNESDAY 
' 

THUaSDAY FRIDAY 1 SATURDAY SUNDAY 
7 

I 

i I I 

I 

--- - --- -I +:-- u p -  





science and foreign langurgr. Here are tome points 
t o  rernembar i n  planning your study time: 

I. Make and keep a study schedule; 

2. Budget your study time; 

3. Use "odd moments"  for studying--take 
advantage of brief timer during the schod 
day or en route to  did. 

Better Listening and Note-taking: 

I n  school, ar well as out of school. listening is very 
important. Good listening is an active process. The 
good listener bs constantly thinking. evaluating. and 
drawing conclusions. 17 school. be alert to  important 
ideas which are discussed i n  class. Your teachers and 
dassmates will present material and explanaiions 
*ich ~ G J  may not find i n  your textbooks. No one 
else can listen for you. Improving your listening 
habits and skills will improve all of your school 
w r k .  

Here are some aids that wi l l  help you t o  train 
yourself to listen better: 

I. While listening, look for maln Ideas; 

2. Whrle I~stentng. take notes. 

3. Revise notes later t o  clear up  points, and f ix 
the material more firmly i n  your mind for 
future use. 

Prrrim: 

I. R e d  over the title for the chapter. From the 
tit le try t o  get an ~dea of what the chapter 
wtll be about. 

2. Look over the section headings. 

3. Read the first and last paragraphs of the 
assignment. 

4. Studv the pictorial ads: 

a. pictures 
b. taMes 
c. maps 
d. charts 
e. outlines 

5. Take an inventory--ask yourself. 'What do I 
know about the chapter?" 

Previewing is important. I t  tuill save you tlme 
because i t  prepares you for be~ter understanding and 

faster reading. It will Jso help you remember better. 

ReuJing the Asigmmt: 

Reading an assignment requires ~ c t i v e  thinking. What 
you derive from your reading depends largely on 
what you bring t o  it. Good reading requires interest, 
knowledge. and curiosity. For good reading: 

I. Make up  questions suggested by the main 
headings. T u r n  chapter  headings and  
sub-headings into questions. 

2. Read t o  a r n w r  your questions. As you read. 
watch for the answers t o  the west iom you 
have raised. I t  means reading di the material 
required by your assignment. but you should 
be looking for your answers as you read. 

3. Check your understanding by reciting the 
amwers. After finding the answer t o  your 
question, repeat i t  t o  yourself. Stop reading 
at the end of each sectbft, take time out. 
and rewat i n  your own words the answers t o  
your question. 

4. Re-read when necessary t o  clarify any ideas 
of which you are unsure. 

Notetaking: 

I. Jot down the key rrorQ and phrases in a 
preliminary outline. These notes are for your 
personal use. and should be helpful t o  you. 
Notes will not supply all the information in 
detail. but  they will give you a picture i n  
outline form. When taking notes. keep these 
points i n  mind: 

a. Use your own words whenever possible 

b. Confine your notes on a chapter t o  one 
side of a notebook sheet. i f  possible. 

c. Look over your notes a day or so after 
taking thsin. I f  they lack clarity. and 
are cluttered or poorly organized. revise them. 

2. Underline key words and phrases. If you own 
?he book, you may prefer t o  underline key 
words and phrases i n  the book. 

3. Make diagram t o  clarify ideas, whenever this 
seems necessary or appeatr t o  be helpful. 

I. Find an interest in what you are studying. 



2. Haw a clearcut grasp of the basic ideas. 
Clear understanding is necessary for good 
remembering. 

3. Learn by holes. Before you begin t o  study, 
k w ~  what the author's main theme is, and 
how the main ideas are related. Then study 
the parts, the details which support the 
principal ideas. 

4. Use more of your time i n  reciting than i n  
rereading. Reciting helps you t o  remember 
better than rereading, because it forces you 
t o  think harder, as you t ry  t o  recall what 
you have learned. 

5. Spot the key words and phrases. They wi l l  
help you remembet- th? ideas for which they 
stand. 

6. Use as many of your senses in as many ways 
as possible Try reading. reciting. writing out 
i h c  answer, or sketching diagrams where 
appropriate. 

7. Distribute your practice in learning over 
several study periods. You will remember more 
of an assignment i f  you divide your learning 
of any subject over two or more separate 
periods of moderate length. 

8. Learn for the future. I f  you memorize 
something only well enough t o  pass an 
examination. you will probably forget it 

qucckly. I f  a fact or idea is worth learn ng at 
all, i t  is worth retaining. You s h o u l ~  overlearn 
t o  compensate for the "curve of forgetting.'' 

9. Try to  use what you learn. You tend t o  
remember the things which you put t o  use. 
You miqhr explain a lesson t o  someone, use a 
new cdea dur~ng a discussion. try t o  relate 
7ew facts or concepts t o  idex. already studied 
in  the :ame subject, cn other suDjects. i n  
conversations. and In your ow11 personal 
exper~e. ,ce. 

Taking Examinations. 

Your best preparation for exzminatcons is regular. 
day-oy-day study. You shculd set some time aside 
for periodic revlew; at least one hour for each 
subiect per :wek should consist of review. 

Here are somc aids In pre~drino for examinatiois: 

I. Plan a def~nite examcnation study schedule 

and stick t o  it. 

hepare and study a master outline o f  the 
subject. The master outline is a condensed 
vers ion o f  a l l  your notes on  lectures, 
discussions, and readings. 

Try t o  make up  an exam for each c0ur.e in 
which you expect to  be tested. Then take it, 
check it. Be serious about it. 

Pay special attention t o  troublesome points. 

Ge t  a good night 's sleep before the 
examination. 

Helps: Five Sources of Information 

Use your own resources as much as possible. 

a. Get i n  the habit of relying on  yourself. 
D o  not lean on  others any more than 
necessary. But know when and whom t o  
ask for help. 

b. Take an active interest i n  your studies. 

c. Use initiative when studying. Do some 
e x t r a  reading. whether or not it is 
assigned. Be alert for current events wt:ich 
may have a bearing on what you are 
5tudying. 

d. Prepare carefully for class. Carry out the 
required assignments and master them. Do  
not le? yourself fall behind. 

e. Psrt~cipate actively in  class. Enter into 
d ixuss~m.  If there is something you do 
n o t  LI nderstand, ask questions. Listen 
attentcve!~ and take notes du-tng class. 

Master your textbook. After yourself, your 
:extbook IS voJr most important study help. 
Get thoroughlr dcquainted with it. 

Learn from other students. L~sten actively to  
ahat your fellow students have to say dur~ng 
class discussions, rec~tations, question periods. 
and when they re~wr t  on books read or 
projects undertaken. You may not agree w ~ t h  
what they say. this in itself contributes t o  
learning. 

Talk over with you: teacher any quesiions 
volt have coccerning your work. When a 
questcon cor~ies up  about your work which 
you canrcot answer, do not let the matter 
drop. Ask the question in ciass. I f  the answer 
glven i n  clacs cioes not s~ t i s fy  ycu. make an 







Vocabulary building is necessary in all subject areas. 
The specialized vocabularies necessary to the 
understanding of science, social studies, math, foreign 
language, and English are your responsibility. You 
cen reserve a special place in  your notebook for 
definitions which are necessary i n  each subject. 
Another approach is that of keeping "vocabulary 
cards:" put the word on one side and the definition 
on the other side of a small index card. You can 
use ditferent colors for different subjects, and keep 
me cards in a file box for handy reference and 
study. 

Math ar?d science problems require a different kind 
of reading, with more attention to details. Here are 
some pointers that may help you: 

I. Find the question and state i t  in  your own 
words; 

2. Determine what procen Qr formulas you need; 

3. List the facts and figures required to answer 
the question: 

4. Estimate your answer; 

5. Check your answer; compare i t  with your 
estimate. 

Skimming: 

You skim a page or paragraph by moving your eyes 
rapidly over the material in search of specific 
information. Headings, topic sentences, key words. 
and gu~de words can help you. 

IMPROVING RATE AND COMPREHENSION 

I. Read reo r t l y :  Practice i s  extremel: 
important. nead as much as you can. Practice 
at least hdf an hour a day, more i f  possible. 

2. &gin with easy material. At the outset read 
material with a familiar vocabulary and ideas 
that can be grasped without effort. Get the 
feeling of moving along the lines of print 
qu ick ly  and comfortably.  Begin with 
f ic t ionized biography. sctrence fictia3. 
adventure stories, or other materials high in 
~nterest value to you. 

3. Work toward more difficult materials. When 
you begtrn to see progress, step up to the 

next level of difficulty. Read news magazines 
and nonf ic t ion  o n  topics o f  current 
importance. Eventually you will work to  your 
rats on dl types of reading. As soon st 
possible. t u r n  you r  attention to  your 
textbooks. etc. 

4. Undmmd what yar nd. Rate is determined 
primarily by the ability to comprehend. Read 
aggressively t o  answer questions. &fore you 
start. Nm the titk into a question and keep 
asking, 'What is the answer? What i s  the 
author saying?" Go in with a question; came 
out with an answer. 

5. Dram\in your purposa before you W. 
Decide why you are reading the particular 
selection and estimate its difficulty. Then set 
younelf to  read at your most efficient rate in 
terms of these factors. 

6. Reduca vaoliution i n  dl tilent riding. 
Resolve to  get the point by thinking the 
meaning, not by saying the words. Press to  
read faster than the top speed at which 
words can be pronounced. 

7. Read under progressive pmwm. During 
practice, read as rapidly as you can without 
jeopardizing comprehension. Read as i f  you 
were to  take a quiz i n  10 minutes and hadn't 
studied the lesson. 

8. Improve your  voukrlsry. Strange words 
interfere with understanding. Since speed is a 
function of understanding, you will profit 
with a systematic attempt to  increase your 
word knowledge. 

9. Increase y w r  store of k n o w l a .  Intelligent 
reading requires morp than a mere knowledge 
of what the word means. The more you 
know about a subject, the better and faster 
you can read it. 

10. Don't make a fetish of speed. Slow down as 
t b  occasfon demands. Experts use many 
speeds. not just one. 

11. Be psdtent. There i s  no magic formula to  
show you how to double your rate overnight. 
Pressing t.3 read faster and answer questions 
may be fattrguing at first. For a t i r e  you 
may even seem to be more ineff~cient than 
before. But keep at it. Use any free time for 
additional practice. With a little persistence. 
mo:e ?ffective reading will become habitual. 





Chapter Five 

Career Choices . . . Eliminate Chance 

I t  i s  generally 'pccepted that at different stages 
during life most of i t s  will make decisions about full 
time employment. Our society i s  based upon the 
Puritan work ethic which implies that adults are 
expected to be productive members o' society. Their 
productivity is based upon full time, permanent 
employment. Even small children refer to the time 
when they will go to work. They seem to realize 
that they will be evycted to work once ?hey reach 
~dulthood. Thlnk back to the times when adults 
posed the question to you, "What do you want to 
be when you grow up?" What were your answers to 
this question? Listen to kindergarten and early 
elementary school children as they project themselves 
in to  the future. Little girls typically imagine 
themselves as nurses, teachers, movie stars or 
mommies. Little boys fdntasize about working as 
firemen, trcck drivers, policemen, spacemen or 
football players. Their play activities reflect their 
work fantasies, preferences and aspirations. Have your 
career aspirations changed since you were in 
elementary school? Usually as people matul-e, their 
career qoals change. Your career goals as an 
adolescent are probably different from those during 
yodr childhood. I t  is h~ghly probable that these goals 
will be modified dur~ng your adult years. There dre 
many theories which attempt to explain people s 
typical behaviors during the process of making 
decisions about careers. 

These theories are demonstrated by the declsiori 
making processes of the people in your life. Ask 
your parents, neighbors, teachers and others how 
they selected their f~:st permanent lob. Some of 
these people migh: respnd by stating that they just 
drifted into the field by a cident. Their decisioris 
were based on chance. Others might admit that their 
first job uas the only one available for someone 

with their background and living in  that location. 
Others might complain of basing tiieir decisions on 
inadequate or incorrect info~mation available to them. 
Other people you survey might reflect for a moment 
and state that they chose the type of job ?'ley 
always dreamed about. I t  offered them status, 
prestige or financial rewards which &ere important to 
them. Or they chose a job because they wanted to 
xpress themselves in creative ways through music, 
art or writing, for example. They may have wanted 
a job hzlping or assisting others. They charbaterize 
their jobs as fitting their needs, personalities and 
internsts. They carefully selected the jobs and 
thoroughly planned a route to acquire the necessary 
training to enter the chosen field. Some might say 
that they elected to follow in their father's, mother's 
or some admired person's footsteps. And finally, 
some might acknowledqe that their jobs were 
reflections of the expectat;?n; of their parents. They 
feit pressured to succeed in careers chosen for them 
by their families. 

Have you ever wondersd what factors will 
inff~ence your career decisions? Some of you may have 
formed career aspirations which are idealistic and 
inappropriate. These goals may be based on 
information learned from watching fictional charactprs 
on the television or in the movies. Some of you 
have developed realistic and appropriate career 
objectives. You have considered your intelligence and 
special abil~ties; the values you have Icarned from 
your families and friends; the social and economic 
situat~on of your family; your past work experience< 
and other occupational information. 

It ayp?brs 'i~at determinaitts of yofir occupational 
aspirations ~ i~c lude  combinations of interrelated 
factors The mixture of these factors differs from 
')e rson t o  person. depending upon social and 



economic backgrounds, a; well as inherited traits. 
Factors that will aff6ct your career choices 

include your per experiences in  your home 
environment wit' ~ u t  family members. The values 
and attitudes transmitted to you from your family 
are extr~mely important to your careel. development. 
Y3u may not even be aware of them. You probably 
accept them as ways of life without questioning 
them. Basic attitudes toward work are learned in tne 
home. Take a moment and consider your answers to 
these questicns: 

Do your parents value productivity? 

Do they tend to believe that any job i s  
acceotabls as long as i t  pays a good salary' 

Do your parents appreciate an education or do 
they think school is a waste of time? 

Do they encourage you to express your dreams, 
fears and concerns a b u t  future j ob?  

Are there books dnd magazines in your home for 
you to read about different types of careers? DO 
you read them? 

Do your parents encourage you to explore 
):on-traditional jobs which in the past were 
characteristic of only one sex or race? 

Have your parents taken you to visit where they 
w:i' Have t itry explained what tasks are required 
of !hem? 

Answers to knese questions will expose your ideas of 
how you think your fcmily views the process of 
career development. Your answers will offer hints 
about how .well yna are prcgreving towards 
satisfying careet cbotces. The support of your familv 
and the resources available to you for your training 
are crucial to your caieer plans. The social and 
economic status of your family influences the types 
of occupations with which you become acquainted. 
Di f ferent  social classes encourage different 
expectations, values and aspirattons. The l ~ f e  styles of 
the people ltving in the same community and 
a~tending the same schools also influence your 
outlooks, motives and actions. I f  most of your 
friends plan to ,ttend college, you are l~kely to 
attend college also. If most of them seek jobs 
fcllowing graduation from h~gh school. you may be 
inclined to iotn them. 

Pfi1si.51al characteristics sclch as your inteiligence. 
rkyslcai at.rlbutes, sax and your own appraisal of 
k j t i , .  B ~ ~ ~ I ~ I P C .  aptitudes and interests are interrelated 

with environmental fbctors. Social factors sllch as 
your citizenship, religion and race frequrntly are 
related to the process of selecting occupational 
choices. Tine prosperity of the local and national 
economy, the state of technological advancement and 
the political situation of the nation, including war 
time conditions, affect your attitudes and chances of 
obtaining the jobs you asoire to enter. 

Some experts* believe that you are attracted to 
vocational preferences fiecause they are a means for 
you to  exmess your ideas about the kind of person 
you believe you zre. The occupations you select are 
based upon how you picture yourself performing tne 
requirements of the i~bs. Occupational choices then 
are one means of impleme~~ting your self-concept. 
Your self-concept IS your picture of the kind of 
person you are. ya l r  views of how you relate to  
athers and your idi.as of how you behave in  certain 
situations. Your satisfaction in a job may be related 
to the degree to which your self-concept fits the 
 ole requirements of the job. The following questiot:~ 
may help you clarify your ideas about yourself in  
relat io~ to work assignments. 

Do you see yo. 'If typically working alone or 
with other people? 

Do p~cture yourself w~rk ing  with things. 
ideas, or people? 

Do you tend to be inquisitive and scholarly or 
intuitive and imaginative? 

Do you prefer solving problems using orderly 
scientific and mathematical proc.'dures or are you 
more nonconforming and 'mpulsive in your methods? 

Do you aspire to  a job allowing yo11 to be an 
aggrrrsive leader or a confortni,ig f ,.! dr' Neither 
of these positions i s  good or b& hey merc 
represent your particular preference. 

Do you prefer structured work situations or dc 
you warlt to be free to establish your own time 
schedules and uork objectives? 

Do you feel most comfortab!e with work 
assignments which are repetitive and routine or do 
you enjoy a variety of different responsibilities? 

-- - 

'Reprinted with permission from Career Development: 
Self-Concept Theory, Copyright @ 1963 by College 
Entrance Examinatiori 8f~ard. New York. 





mn did the fathem The mothers Jsa continued t o  
prfonnthedmesticchora*ikChcymahomr. 
This pattern is bacoming krs bus a nwre mothan 
rr vlmling r r h i i  w e  them .rrrry from the 
home. Toby and in the future young giils and b y s  
pobibtV will obsm $wir mothm and fathers in a 
v r *  o f  trrditiorul nd Mmtr8ditionrl acatpltiolut 
rdcr F U a  wil l  engage more in engineering md 
similar cueers and mrks wifl fed more c o m f d e  
bceoming nu- or other roles tyoiullv dominated 
by- 

R o l e - p l a y i n g  behav io rs  accompany t h e  
idan t i fa t ion  phase. Watch children a they p l ~ .  
You wilt notice that they pattam their behmkm 
.fnr &In vrho rtc important t o  them. In their 
i m q j n a t k  nd behaviors they perform a they 
"*see" rduln perform. Thtargh rok-plrying you "tried 
art" a r d e  to rsc i f  it matched your v o a t i ~ d  
selfconapt. You m y  have distovcred new things 
rbart y o u d f .  You may hrvc: decided that the role 
was uncongenia l  and  so y o u  chose another 
axupat iwut  r d e  to  explore. 

Addcsccnn &so &re t o  pattern thcmralm after 
admired adults. As an rddesamt. you are viewed x 
bcing in the paesr of imart&ting the world 
around you. exploring the rdes you are expected t o  
play a d  considering the career opportunities which 
will allow you t o  express your telfconcept. During 
adolescence. your selfconc.pt is clarified and 
modified. Experiences not specifically vocational exert 
influenca on  your career choice. You are expected 
to  begrn t o  formulate ideaz about work appropriate 
t o  yourself. You are forming tentative choices about 
careers. These r e n t a t i w  choices require your 
commitment to  a type of ducat ion or training 
which will lead toward some specific occupational 

Reality testcog follows role playing. This phase 
strengthens or modifies selfconcepts and confirms or 
contradicts the possibility of tramlaling self-concepts 
i n t o  occupational roles. Many opp~rtunit ies for 
reality testing exist. For example. the individual with 
successful experlences assemblying model airplanes 
may one day become a stri~ctural analyst assigned 
to  an advanced aircraft. Successful experiences w ~ t h  

algebra and phyricr may rainforce a rtudmt's 
in terests  ia rmchwricrl e q h w k q  whidr were 
motivated through admiration of m adult. Th 
s!udent who r ...p sedng .r wedent o f  the senior 
dm my be ~ndinad t d  r mmmrid position 
a a -* B. for n mrosmm indusby. Thc 
ampmtive cduution rtudcnt who spends r semester 
in a mearch I& =tory m y  discouer that this typa 
of vrwk is not rewarding nd may deckle t o  dect a 
diffemnt cwasr. 

The t r d a i i o n  o f  se l fcancqm into anrprtiond 
roles pocccds in several hvpotbsind w8vs ar 
ambinations of rays. The f i m  is identifiation with 
n dult o f  s ign i f i cna  to you. (ou sst yar r rd f  .r 
similar to this "importnt" pmon you want 
to be l ike this individual. You create a picture o f  
the occupation of that person b a d  on how you  
pcrotive the person. You select a s i m i l r  -. Your 
perceptions may have been misleading. I f  to. your 
career selection mry not be suiuble for you. 
Experiences mated bv chnca may krd you t o  
discover a vocational rda  congenial with your 
seifconcspt. Sometime thc awareness that you 
w s  qualities importrtt t o  a cenrin field may 
krd you t o  fully explore aauprtiom in that field. 
This process of awwenm occurs in steps. For 
example. you earn A's in advanced J g e b a  a d  
comequently register for physics i n  the junior year 
of hiqh school. Good progress in physics encourages 
you t o  believe that you possess mathematical and 
scientific abilities. You pursue your interests i n  
science a d  build upon your analytical abilities. Once 
In college. you discover that a career as a solid-state 
physicist seems appealing t o  you. 

Implementing your selfconcept is the final step 
i n  this process. The entry level position you accept 
represents the conversion of your self-concept into a 
vocational reality. Individual: who see themselves i n  
positive terms continue to  expand their career 
options. Individuals wtth poor selfconcepts tend t o  
lack con f~dence  in  themselves and l imit  their 
wsib i l i t~es.  

Hopefull./ vour career decisions w ~ l l  be based on  
adequate informatfon 3bout yourself and occupations. 
You are more i n  control of your decisions i f  you 
are aware of the factors influencing those decisions. 







Facing the Aerospace Challenge 

Great opportunities lie ahead in science and aerospace research and 
development. Today's dreams are predicted to become tomorrow's realities. 
We are on the threshold of exciting and challenging ventures. Pharmaceutical 
and high technology firms await the advantages of weightless orbiting 
conditions to simplify the manufacturing processes of enzymes. vaccines, 
single crystal semiconductors and metal alloys that cannot be formed in 
Earth's gravity. Oil, gas and engineering firms look forward to inventwrying 
Earth's resources using sensors in space. Large gossamer structures constructed 
in space by remotely controlled devices will fully exploit the space 
environment. Unmanned exploration of the solar system will continue. 
Aerospace technology will continue to tackle two of the most serious issues 
facing the world - -  energy supply and environmental protection. Commercial 
aviation will enjoy the benefits of the next generation of transport aircraft, 
designed for fuel efficiency and emissions control. Lightweight materials, 
gas-turbine engines, microprocessors and high energy batteries will lead to 
significant reductions in fuel consumption and will lead to energy 
self-sufticiency. Advanced technology will assist in developing new ground 
transportation systems to shift commuters away from private automobiles and 
towards public automated transportation. To help maintain the strength of 
the United States and other nations, air-to-air missiles, electro-optical systems. 
and air defense systems will continue as areas of special consideration. As 
you become aware of the many career choices available to you, you may 
want to consider the opportunities for career developnient in space science, 
engineering and technology. The future belongs to you! Your contributions to 
the future will depend upon the preparation you putsue tcxlay. 





APPENDIX A : 

Suggested Activities for Career Educators 

This section' contains a series of supqested 
activities designed for counselors, teachers and other 
career educators to use with students exploring 
careers in the field of aerospace. Included are 
specific guidelines for program design and :he 
resources that can be collected and used in the 
school. 

CAREER CONSULTANTS 

Within each community resides a reservoir of 
career resource people waiting t o  be tapped by the 
career counselors in the schools. These career 
consultants can be powerful motivattonal models for 
high schoal students. They are individuals who live 
in the community and who are employed in the 
aerospace industry or in related occupations. These 
aerospace practioners represent real life examples of 
those who are engaged in the aerospace effort. The 
indus?ry as exemplified by their lives becomes real to 
the students and not just information gathered by 
reading pages of occupational handbooks. The 
involvement of these people in informational guidance 
services will contribute to a greater understanding of 
the role of aerospace in our nation. 

'This material has been adapted from a kit  entitled 
"Educators' Guide to  Careers in Aerospace." The kit  
was designed and developed by the National Career 
Information Center of the American Personnel and 
Guidance Association in cooperation with NASA, 
March 1976. 

INFORMATION CAREER CONSULTANTS PROVIDE 

Career consultants can provide accurate, current 
and relevant information regarding all aspects of their 
occupations. It is beneficial i f  the presentation to  
groups includes the following elements: 

Emphasis on the interdependence o f  
occupations within the aerospace team. The 
consultant o r  counselor may present a 
horizontal anci vertical lattice of jobs at 
different levels of responsibility and with 
d i f ferent  education requirements. The 
consultants can then locate their own 
specialty and talk about their careers relative 
to others. 

Discussion o f  the typical situations or 
problems presented by their occupations, the 
tools or knowl-dge necessary. etc. 

Role-playing 01 some tvpical situations they 
encounter in their work. 

Definition of the characteristics of !he people 
they serve and the individuals with whom 
they work. 

Discussion of the effect which change and 
automation have had on their work. 

Discussion of how one advances or moves to 
other occupations within the particular career 
cluster. 

Descr ip t ion  of the greatest personal 
satisfaction and the most serious frustration in 
the work. 

Discussion of the immediate employment 
situation in the career fields and proiect 



trends which m y  have bearing on future 
entry. 

Review the different routes, occupationally 
and educationally, one might take to get into 
the particular career, including licensing, 
certification and other special requiremznts. 

Avoidance of any emphasis on occupation 
conditions such as salary. fringe benefits. etc., 
as these can be more appropriately discussed 
during a personal interview or meeting. 

Allowance of time for relevant questions by 
student participants. 

SUGGESTED FORMAT FOR PRESENTATIONS 

Arrany to record each career program, with the 
consent of the consultant. Then relevant sessions will 
be available for playback to other student groups. 
Each new tape adds to the school's library of local 
career information. 

Small group sessions involving the career 
consuttant(s). 10 to 12 students and the counselor 
are most desirable. Full utilization of these valuable 
human resources means more than a once-a-year 
program which offers students only a token 
opportunity to relate to representatives in the career 
cluster. 

An ongoing career consultant project with 
biweekly or monthly programs will result in the 
following benefits: (1) students will be exposed to 
more workers, (2) repeat programs will permit small 
groups and more meaningful dialogue between 
students and consultant. (3) external pressure (peer 
and parentall to confer with certain consultants will 
be reduced i f  a broad offering of workers 
representing the entire career cluster are presented 
and (4) counselor participation will be increased. 

Ideally, the group interaction with career 
consultants mtght lead to additional informational 
experiences such as field vtsitations, personal 
observationlinterviews and possibly real work 
experiences of a part-time, summer or work-itudy 
nature. Observation and related experiences provide 
the added information which dssists the student in 
making a career decision. 

FOLLOYY-UP BY THE CAREER EDUCATOR 

Counselors a d  teachers are encouraged to  hold 
follow-up sessions with students to: (11 answer any 
post-experience questions, 42) assist students i n  
identifying additional sources of information. (3) plan 
an exteded informational experience or (4) engage 
in a direct planning activity (e.9.. application t o  a 
training program). 

These questions will provide a framework for the 
follow-up sessions. 

Qoes aerospace include more than just 
"space" related jobs? How might the role of 
the scientist be tied to aerospace? Name some 
of the engineering speciaities involved in 
aerospace. Name some of the many ways 
computer sclence might be used in the 
aerospace industry. 

Why are aerospace vehicles the product of a 
"team" of skilled workers? 

Discuss the educational background/typical 
training routes of several of the aerospace 
careers listed on the career chart. 

What are the implications of aerosljace 
spinoffs OP other career fields such as 
medicine. meteorology. environmental science, 
etc. 

CAREER CHARTS 

The development of career charts will provide 
visual representations of the group discussions. Use 
the blackboard or large tablets to list aerospace 
occupations supplied by the group. Many occupations 
will f i t  into more than one grouping on the career 
chart. Repetition of the occupations i s  encouraged. 
Career charts can be set up in several ways. Consider 
the following: 



SETTING -- List careen by the setting in which the people work. 

RELATED 
AEROSPACE OCCUPATIONS 
INDUSTRY AEROSPACE IN SCIENCE, 
WORKERS WORKERS AVIATION AND 
(NON-GOVERNMENT) (NASA, FAA, w.) ENGINEERING OTHER 

Tool and Diemaker Astronaut Air Traffic 
Industrial Engineer Launch Technician Controller 

Meteorologist 

FILL IN AS MANY AS P3SSIBLE 

TRAINING LEVEL -- List careers by the training required to enter the occupation. 

SPECIALIZED TRAINING 
OCCUPATIONAL TRAINING 
AT HIGH SCHOOL ADVANCED STUDY 
TRADE AND TECHNICAL SCHOOL COLLEGE AND UNlVERSlT Y SPECIALIZED EXPER. 
ON-THE-JOB TRAINING 4 YEAR GRADUATE WORK 
COMMUNITY COLLEGE Baccalaureate Progtnn WORK EXPERIENCE 

Pilot 
Technician 

Mathematician 
Quality Control 
Inspector 

Astronaut 
Flight Surgeon 
Astronomer 

CAREER RELATIONSHIPS -- List related occupations that are affected by aerospace endeavors. 

SCl ENCE HEALTH & MEDICINE MANUFACTURING TRANSPORTATION 

Physician l ndustrial 
Engineer 

Topographer 

FILL IN AS MANY AS POSSIBLE 







APPENDIX B: 

Accredited Programs 
in Engineering/Engineering Technology * 

Accreditat ion Board fo r  Engineering and 
Technology, lnc., 345 East 47th St., New York, 
N.Y. 10017. i s  the accrediting authority for 
engineering and engineering technology programs 
offered by educational institutions in the United 
States. This board compiles a listing of the 
institutions which offer programs leading to degrees 
i i ~  engineering or engineering technology. 

The first listing which follows reflects the names 
of colleges and universities which award baccalaureate 
degrees in engineering. Their specific engineering 
programs are indicated. 

The second listing refers to institutions offering 
associate and/or baccalaureate degrees in engineering 
technology. Speciiic programs are indicated for these 
instctutions also. The following categories of 
institutions are included in this listing: technical 
institutes, junior/community colleges, colleges of 
technology, polytechnic colleges, divisions of colleges 
and universities and proprietary schools ooerated by 
individuals or corporations. 

See explanatory notes for an explanation of 
abbreviations. 

'These two lists of accredited institutions are printed 
with the permiss~on of Accreditation Board for 
Engineering and Technology, Inc. These lists are 
updated regularly. Therefore. interested individuals 
should contact the Accreditation Board or the 
educational institution for specific information. 

EXPLANATORY NOTES 

Aeron.- Aeronautical 
Aerosp.- Aerospace 
Agric.- Agricultural 
Arch.- Architectural 

Astronautical 
Biclogical 
Chemical 

Civil 
Electrical 

Engineering 
Geological 
l ndustrial 

Manufacturing 
Materials 

Mechanical 
Metallurgical 
Management 

Nuclear 





Aaron. Chrm. Civ. Elrc. Ind. Maah, 

A e r o l p r r  
Menu 
Svrtrmc 

BRADLEY UNIVERSI I Y 
Feorla, l l l ~ n o ~ s  

RRIDGEPORT, UNIVERSITY OF 
Br1c)04,orl. C o ~ ~ n ~ c t ~ c u l  

BRIGHAM YOUNG IJNIVERSITY 
Rovo, U l u l ~  

BROWN UNlVE RSlTY 
f'rovldencc. Rhode Islalicl 

BUCKNELL UNIVERSITY 
L t rw~~bury ,  Perr*rrylva~~~a 

CALIFORNIA INSTITUTE OF TECHNOLOGY X 
Pmedona, Cel~forr r~u 

CALIFORNIA POLYTECHNlC STATE UNIVERSITY X 
Sen LUIS Ob~spo. Cel~forr i le 

Eng. I A p p l t d  8e1. 
Envlron. Ctrgrg. 

Agnc. 
Arch. 
Elactr 
E n v ~ r .  
M.tel 

CALIFORN14 STATE POLYTECHNIC U N l V E H S l l Y  
POMONA 

Pomorte, Ca l~ lo r r i~a  

Aet w r e  
E lw t r .  

CALIFORNIA STATE UNIVERSITY. CHIC0 
Ch~co, Cal~fornra 

CALIFORNIA STATE UNIVEI~ISITY. FRESNO 
Frssno. Ca l~ fo rn~a  

CALIFORNIA STATE UNIVERSITY. FULLERTON 
Fullsr lor~, C e l ~ f o r n ~ r  

CALIFORNIA STATE UNIVERSITY. LONG BEACH 
Long Beats Cal~fornie 

CALIFORNIA STATE UNIVERSITY, LOS ANGLLES 
Lo:, Angoles. C a l ~ f o r r ~ ~ a  

CALIFORNIA STATE UNIVERSITY. NORTHRIDGE 
Norlhl~dga, Ce l~ fo rn~a  

CALIFORNIA STATE UNIVERSITY, SACRAMENTO 
Secramento, Cal~fornlo 
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INSTITUTIONS AWARDING DEGREES I N  
ENGINEERING TECHNOLOGY 

Accredited Rogrms by Instittltion: 

Audamy of Aeronautics 
L. Guwdia Airport 
Flushing. NY 1 1371 

Aeronautical Engineering Technoiogy - Design 
Aeronautical Engineering Technology - Electronics 
Aeronautical Engineering Technology - Maintenance 

Akron. University of - Community and Technical College 
Akron. OH 44325 

Electronic Technology 
Mechanical Technology 
Surveying and Construction Technology 

Alabama A&M Un~versity 
Normal. AL 35762 

CIVII Engineerino Tecnnology 
Electrical/Electro~~~a Eng~neerlng Technology 
Mechan~cal Oraftlng and Des~gn Technology 
Mechan~cal Eng~ncering Technology 

Alabama. Univenity of 
University. AL 35486 

Civil Eng~neering Technolqv 
Electrical Engineering Tecnnology 

Alamance. Techntcal Institute of 
Burltngton. NC 27215 

Electronic Engtneering Technology 

Anoka-Ramsey Community College 
Coon Rapids, MN 55433 

Electronic Engineering Technology 

Arizona State University 
T e m .  AZ 85281 

Aeronautical Engineering Technology 
Electronic Engineering Technology 
Manufacturing Engineering Technology 
Mechanical Engineering Technology 

Atlantic Community College 
Mays Landing. NJ 08330 

Electronic Technology 
Belleville Area College 
Belleville. I L  62221 

Electronla Technology 

Blue Mountain Community College 
Pendleton. OR 97801 

Civil Engrneering Technolo~y 
Electronic Engineering Technology 

Bluefield State College 
Bluefield. WV 24701 

Architectural Engineering 
Civil Engineering Technoiogv 
Electrical Engineering Technology 
Mechanical Engineering Technology 



Electr id Engineering Technology 

Manufacturing Technoiogy 

h q n  and Graphics T-nolagy 
Electronics Technniopy 
Muuf.muring Tcchndogy 

Electric3 Tectlrrotogy 
Mechmicrrl Technology 

Chcmtcal Technology 
Ctvtl Techrology 
Electrical T%,hnology 
Mechan~cnl Technology 

California Mar itcrne Academv 
VJle)o, CA 94590 

Marine Eng~.wering Technology 

Gl~fornca Polytechnic State Untversity 
San LUIS Obttpo. CA 93407 

Air Cond~t~onlng i n d  Refrtgerat~on 
Electronlc Technology 
hbnufacturcng Processes Technolc@v 
Mcchantcal Technology 
Welding Ta-irnologv 

Ca!ltornta State Polytechnic Univentty 
Pomona. CA 91768 

Engineering Technology 

Capirol lnstttute of Technolwv 
Kenscngton. MD 23795 

Electronic Engtneering Technology 

Central Florida, University of 
Orlando. F L  32816 

0eG;gn Technology 
Electronics Techndogv 
EnvironmantJ Control Tcchndoqy 
Operations Technology 

Chattanooga State Technid Community Cdlega 
Chattirnoogo. TN 37406 

Civil Engineering Tachnology 
Computer Wince Technology 
Eli.ctriut/Electronia Enairwering T ~ n o k r q y  
Mechanical Engirwring Technology 

Cincinnati. University of Ohio College of AptKwt Science 
Cincinnati. OH 45210 

Architxtcral Technciogy 
Chemical Technolm 
Civil & Enviro~*menrrl Techndgy 
Electrical E~qinecring Technology 
Mechanccal Engineering Techralogy 

Clornson University 
Clermon. SC -31 

Civil Engineercng Technology 
Electronics Engineering Technology 
Mechanical Enginwring Tec-hnolagv 
!&fell Engtncerlng Technology 
SafetyiFlre Protection Engineertng Technology 
Structural Engcneering Technology 

Colorado Tecnnical College 
Colorado Springs. CO 80907 

B~omedccal Engineercng 
Electronlc Engtneercng Technology 

Columbus Tcchntcal Institute 
Columbus. OH 43215 

Electronics Engineering Technology 



Connecticut. University of 
Storrz. CT Oli268 

Mechanical Techndogl 

Dayton, Oniverriq or 
Dayron. OH 454€? 

Elec\tonic Enqinec. ing Technology 
lndustrcai Engineertng Techndogv 
Mechanccal Engi-ring Technoley 

Del Mar College 
&pus Chiisti. TX 76404 

Electrical Engineering Technology 
Electronics Engineering Technology 

Delta College 
Univenitv Cetrter. MI 48710 

Electrontc Technology 
Mechanical Engineering Technologv 

DeVry Instctute ot Technology 
Atlanta. GA 30309 

Electronics Engtneerlng Tecirnologv 

DeVry lnstttute ot Technology 
Chrago, I L  60618 

Electrontcs Engcnrertng Technology 

DeVry Institute of Technology 
Dallas, TX 75235 

Electronics Engineertng Technology 

DeVry Iristctute ot techno log^ 
Phoenix, AZ 85016 

Eiectronccs Engineering Technology 

D~strlct of Columbca 
Uncversttv of the 
Van Ness Campus 
Washcngton. DC 20008 

Arch~tt~tural  Engtneercng Techndlogy 
Ccv~l Engcneer lng Technology 

Digital a d  Electromach.nicJ Syttm# E*mring 
Electronic Engineering Trchndogy 
Mechanical Engineering Technology 

Eastern Maim V a t i d  - Technical Institute 
Bagor. ME 04401 

Environmental Controt Technology 

Eastern New Mexico University Tachnid lmtitute 
Portrles. NM 88130 

Civil Technology 
Design a d  Drafting T e c h d o ~ y  
Electronics Technology 

Embry-Riddle Aeronautical Uniwrtity 
Daytona Beach. FL  32015 

Aircraft Engineering T e c h d o ~ y  

Erle Community College North Campus 
Buffalo. NY 14221 

Civcl Technoloqy 
Electrical Technology 
Mechanical Technology 

Fayettevllle Technical lmtitute 
Fayettevc;le. NC 28303 

Ci*.cl Enginerrtng Technology 
Electronics Engineering Technology 
Environmental Engineering Technologv 

Flcrence-Oarlington Techriical College 
Florencc. SC 29501 

Ctvcl Engcneercng Technology 
Elrctronccs Engcneercng Technolog\ 
E.rgcneer~rig Graphccs Technology 

Flortda A&M Unlvers~ty 
Tallahassee, F L 32307 

Ccvll Englneercng Technology 
Electrtcal Engineer~ng Technology 

Flor~da lntcrnatconal Uncverstty 
Mcam~. FL 33199 

Ctvcl Etigcneercng Technology 
Eiectrtcai Engcneer~ng Technology 



F m y t h  Technical lnstitute 
Winston-Sdem. NC 27103 

Electronic Engineering Techndogy 
Manufacturing Engineering Technology 
Mechanical 0-afting & Design Engineering 

Franklin Institute of Boston 
Boston. MA 021 16 

Architectural Engineering Techndogy 
Civil Engineering Technology 
Electrical Engineering Technology 
Electronic Engineering Technology 
Mechanical Engineering Technology 

Franklin University 
Columbus OH 43215 

Eiectronia Engineering Technology 
Mechanical Engineering techno log^ 

Gaston College 
Dallas. NC 28034 

Ctvtl Engineel tng Technology 
Electrtcal Engtnrc, .ng Technology 
Electronta Engtneertng Technology 
lndtlstr~al Enptneertng Technology 
Mechan~cal 81 Productton Engtneering 

Georgta Southern College 
Statesboro. GA 30458 

Ctvtl Engtnrer~ng Technology 

Glendale Community College 
Glendale. AZ 85302 

Electronic Engineering Technology 

Gutlford Technical lnstitute 
Jarnestown. NC 27282 

Civtl Engineertng 
Electronics E~tgineerirtg Technology 
Mechanical Drafttng and Destgn 

Hartford State Technics: College 
Hartford, CT 06106 

Civil Engineering Technology 
Data Procening Techndogy 
Electrical Engineering Technology 
Manufacturing Engineering Technology 
Mechanical Engineering Tcchdogy 
Nuclear E n g i w i n g  Technology 

Hartford. University of Samuel 1. Ward 
Technical College 

West Hartford. CT 061 17 

Electronic Engineering Techndogy 

Hawkeye lnstitute of Technology 
Waterloo. IA  50704 

Ctvil Engitwering Technology 
Mechanical Engineering Technology 

Houston. University of College of 
Technologv 

Houston. TX 77004 

Civil Technologv 
Drafttng Technology 
Electr~ra! Technology 
Electrontcs Technology 
Manufacturiq Technology 
Mechanical Env~ronmental 

Systems Technology 

Hudsoti Valley Communtty College 
Trov.NY 12180 

Chemtcal Technobgy 
Gvtl Technology - Architectural 
Civtl Technology - Highway 
Electrtca! Technology 
Envtronmental Technology 
Mechantcal Technology - Atr Conditiontng 
Mechanical Technology - Des~gn 
Mechantcal Technology - Product~on 



l f t d i a ~  Uniuersity - Purdue University 
at Fort Wayne 

Fort Wayne. IN 46805 

Electrical Engineering Tachndogy 
Electrical Technology 
Mechanical Engineering TIchdo~y 
Mechanic4 Technotow 

lndiuu University - furdue Univenity 
at Indianapolis 

Indianapolis, IN 46205 

Civil Engineering Technology 
Elect1 iul Engineering Techndogy 
Electrical Technolow 
Industrial ~ @ e r i &  Technology 
Mechanical Engtming Technology 
Mechanical Technology 

Kansas Techn~cal lnstitute 
Sdina. KS 67401 

Civil Engrowring Technology 
Computer Science TWnology 
Electronic Engineering Technology 
Mcchan~cal Engineering Thnology 

Kent State Univcrs~tv 
Tuscarawas Campus 
New Philadelphia, OH 44663 

€iectrtcal~€lectronic Engincer~ng Techndogy 
lndustr~al Eng~ner~ng Technology 
Mechanical Engrnnring Technology 

Clwm~cal Errgtneer~ng Technology 
Electrical Engjneer~ng Technology 
Mechanical Engtneerlng Technology 

Lake Suwrlor State College 
Seult Ste. Mar~e. MI 49783 

Computer Eng~neering Technology 
Draft~nglDestgn Engineering Technology 
Electron~c Engineering Technology 
Mechan~cal Engineertng Technology 

Electrical & Electronic Techndogv 
Mschrnicd Technology 

Longvim Community Cdlege 
Lee's Summit. MO 64063 

Electronic Engineering Technology 

Lowll. Uniwnity of 
LowII, MA 01854 

Civil Engineering Technology 
Electronk Engineering Technologv 
Machantcri Engineering Technofogy 

Maine at Orono. University of 
Orono, ME 04473 

Civil Emneering Technology 
Electricai Engineering Technology 
Mechanical Engineering Technology 

Memphis State University 
Memphis. TN 38152 

Architectural Technology 
Computer System Technology 
Construction Technology 
Dratttng and Design Techndogy 
Electronics Technology 
Manufactur~ng Technology 

Memphis. State Technical Institute at 
Memphis. TN 38134 

A~h~tectural  Eng~neering Techndogy 
B~omedtcal Eng~neering Techriology 
Chem~cal Eng~neer~rlg Technology 
CIVII Eng~neer~ng Technology 
Computer Engtneerlng Technology 
Electrtcal Englneer~ng Technology 
Electton~c Engineering Technology 
Env~ronmental Eng~neer~ng Technolog:r 
lndustr~ai Eng~neer~ng Technobgy 
Ins:. urnentatton Eng~mr lng Technology 
Mechanic11 Engineer~ng Technology 



Mercer County Community College 
Trenton, NJ 08690 

Electrical Engineering Techndogy 
Mechanical Engineering Technology 

Metropolitan State College 
Denver, CO 80204 

Civil and Environn mtal Engineering 
Electronics Engineering Technology 

Michigan Technological University 
Houghton, MI 49931 

Civil Engineering Techndogy 
Electrical Engineering Technology 
Electromechanical Engineering Technology 

Middlesex County College 
Edisan, NJ 08817 

Civil/Construction Engineering Technology 
Electrical Engineering Technology 
Mechanical Engineering Technology 

Midlands Technical College 
Columbia, SC 29250 

Architectural Engineering Technology 
Civil Engineering Technology 
Electrical/Electronin Enginee. ing Technology 
Mechanical Engineering Technology 
Safety 81 Health Engineering Technolcq 

Milwaukee School of Engineering 
Milwaukee, WE 53201 

Air Conditioning Enginee-ing Techno:ogy 
Architectural and Building Comtruction 
Bio-Engineering Technology 
Computer Engineering Technology 
Electrical Engineering Technology 
Electrical Power Enginee:lng Technology 
Electronic Communications Engineering 
Fluid Power Engineering Technology 
Industrial Engineering Technology 
Internal Combustion Engines Engineering 
Mechanical Engineering Technology 

Missouri Institute of Technology 
Kansas City, MO 64108 

Electronics Engineering Tschnolagy 

Mohawk Valley Community College 
Utica, NY 13501 

Civil Technology 
Electrical Technology 
Mechanical Technology 
Surveying Technology 

Montana State University 
Bozeman. MT 59715 

Construction Engineering Techndogy 
Electrical & Electronic Engineering Technology 
Mechanical Engineering Technology 

Montgomery College 
Rockville, MD 20850 

Electronic Technology 

Morrison Institute of T ethnology 
Morrisori, I L  61270 

Highway Engineering Technology 
Design and Drafting Engineering Technology 

b!ashville State Technical Institute 
Nashville. TN 37209 

P.rchitectural and Building Construction Engineering 
Chemical Engineering Technology 
Civil Engineering Technology 
Electrical Engineering Technology 
Electronic Engineering Technology 
Industrial Engineering Technology 
Mechanicai E11qinee:ing Technology 

Nassau %rc,mun~tv College 
Garden Ctv, NY 11530 

Civil Engineering Technology 

Nebraska at Gmaha. University of 
Omaha, NB 68101 

Construction Engineering Technology 



Drafting/Design Engineering Technology 
Electronics Engineering Technology 
Industrial bqiginecring Technology 

Nevada. University of College of Engineering 
Reno. NV 89507 

Electronics Engineering Technology 
Architectural Design Technology 

Yew Hampshire Technical lnstitute 
Car-.)rd. NH 03301 

Architectural Engineering Technology 
Electromechanical Engineering 
Elzctronic Engineering Technology 
Mxhanical Engineering Technology 

New Jersey lnstitute of Technology 
Newark. NJ 07102 

ConstructionIContracting Engineering 
Electrical Systems Engineering Technology 
Environmental Engineering Technology 
Manufacturing Engineering Technology 
Mechanical Systems Engineering Technology 

New Mexico State Un~versity 
Las Cruces. NM 88003 

CIVI~ Engineering Technology 
Electronic Engineering Technology 
Engineering Technology 
Mechalr~cal Engineering Tech~ology 

New York Citk Community College 
Brooklyn, NY 11201 

Civtl Technology 
Electrical Technology 
Electromechanical Technology 
Mechanical Technology 

New York lnst~tute of Technology 
Metropolitan Campus 
['dew Yorlc. NY 10001 

Aeronautical Operat~ons Technology 
Electrmechacical Computer Technology 

New York Institute of Technology 
Old Westbury Campus 
Old Westbury. NY 11568 

Aeronautical Operations Technology 
Electromechanical Computer Technology 

New York, State University of, Agricultural b Technical Colkge 
Alfred. NY 14802 

Construction Technology 
Electrical Technology 
Mechanical Techndogy - Air-Conditioning 
Mechanical Technology - Electromechanical 
Mechanical Technology - Internal Combustion Engines 
Mechanical Technolqy - Product a d  Machine Design 
Surveying Technology 

New York. State University of, Agricultural 81 Technical College 
Canton. NY 13617 

Air Conditioning Technology 
Civil Technoiogy 
Construction Technology 
Electrical Technology 
Mechanical Technology 

New York. State Un~versity of. Agricultdral & Technical College 
Farmingdale. NY 11 735 

Air Conditioning Technology 
Automotive Technology 
Civil Technology 
Construction Technology - Architectural 
Electrical Technology - Electronics 
Vechanical Technology 

North Carolina at Charlotte. University of 
Charlotte, NC 181 12 

Civil Engineering Technology 
Computeri~lectr~nics Engineering Technology 
Mechanical Engineering Technology 

Northeastern University 
L~ncoln College 
Boston. MA 021 15 

Civil Engineering Tachnology 
Electrical Engineering Technology 



Mechanical Engi.reering Technolwy 
Mechanical/Structural Engineering 

Northern Arizona University 
Flagstaff., AZ 86001 

Civil Engineering Technology 
Electrical Engineering Technology 
Mecha~ical Engineering Technology 

Northrop Uniwrsity 
Inglewornl. CA 90306 

Aircraft M a ~ n t e n a m  Eng~nearing 

Norwalk Statr Tt-chntcal Ccllege 
Norwalk. C f 06854 

Archttectu~al Etlg~neer~ng Tt.c:~~tologv 
Chemical E ng~neer~ng Technology 
Electrccal E~ig~tieering Technology 
Electro Mechan~cal Etigtrieerttig Techno1 
Mantrtxtuctrq~ En~~neertrig Technolngy 
Matertals Eng~net . tng Trct~riology 
Mechan~cal E~iq~rieer~ng Techrlnlogy 

Ocean County Col ley 
Tonis R~ver. NJ 08753 

Electrical Engineeritlg Technology 
Mechanical Engineering Technolo-gy 

Oregon Institute of Tachnology 
Klamath Falls, OR 97601 

Computer Systems Engineering Technology 
Electronics Engineering Technology 
Engineering Drafting Technology 
Mechanical Engineering Technology 
Public Works Engineering Technology 
Structural Engineering Technology 
Surveyi:ig Engineertng Technology 

Oregon State Untverstty 
Corvall~s. OR 97331 

C~vi l  Engineer~ng Technology 
Med arlical Engineering Tech~iolcav 
Nuclear Engineering Technology 

logy Owens Technical College. M~chael J. 
Toledo. OH 43699 

C~vi l  Eng~rierr ~ n g  Technology 
Etecti ,<dl Engirieertng Technology 

Pat k la~ id  Collegc 
Cha~npa~gn, I L 61 820 

Electrotitc Eng~neer~ng Technology 
Electroritcs Engtneeritig Technology 

Ohlo Inst~tutc of Technclogv 
Columbus. OH 43209 

Oklahoma 310,' Uti)v~rsttv 
School of Ttxhnc'ogy 
St~llwater. OK 74074 

Construct~ori Management Technologi 
Electron~cs Teclinology 
Ftre Protcrtton & Saftltv Techr10loI)y 
Mechanical Destgn Technology 
Mechantcal Pnwr  Technology 
Petroleum Technology 
Rad~at~orl  & Nuclear Technology 

Old D o m ~ n ~ o n  Untvers~ty 
Norfolk. VA 23508 

Prtinsylran~a Stjte Un~verstty 
Altoo~ia Campus 
Alt iw~id, PA 16603 

Electrrcal Engrt>et.rtnq T r rhno l~yy  
Mechdtitcal EII~IIIC~I 117g Tzclinologv 
Nuclear Engineel tny Technoloqv 



Mechanical Engineering Technology 

Pennsylvania State University 
Berks Campus 
Reading, PA 1- 

Air Pollution Control Engineering 
Chemical Engimering Technology 
Electrical Engineering Technology 
Mechanical Engineering Technology 

Pennsylvania State University 
Capitol Campus 
Middletown. PA 17057 

Building Construction Technology 
Electrical Design Engineering Technology 
Mechanical Design Engineering Technology 
Transportation Engineering Technology 
Wzter Peswrces F 5gineering Technology 

Pennsylvania State University 
Delaware County Campus 
Media. PA 19063 

tlectrical Engineering Technology 

Pennsylvania State Ul,~verscty 
DuBois Campus 
DuBois, PA 15801 

Electrical Engineering Technology 
Mechanical Engineering Technology 

Pennsylvarlia State University 
Fayette Campus 
Uniontown. PA 15401 

Architectur~l Engineering Technology 
Electric;; Engcneeriny Technology 
Mechanical Engineering Technology 
Mining Technology (P duction Option) 

Pennsylvania State University 
Hazleton Campus 
Hazleton, PA 18201 

Electrical Engineering Technolcgy 
Mechanccal Engineering Technology 
Nuclear Engineering Technology 

Pennsylvania State University 
McKeesport Campus 
McKeesport, PA 15132 

Electrical Engineering Technology 
Mechanical Engineering Te&nology 

Pennsylvania State University 
Mont Alto Campus 
Mont Alto. PA 17237 

Surveying Technology 

Pznnsylvania State Univenity 
New Kensington Campus 
New Kensington, PA 15068 

Electrical Engineering Technology 
Mechanical Engineering Technology 

Pennsylvania State University 
Ogontz Campus 
Abington, PA 19001 

Electrical Engineering Technology 
Mechanical Engineering Technology 

Penr-sylvania State Univenity 
Schuylkill Campus 
Schuylkill Haven, PA 17972 

Electrical Engineering Technology 

Pennsylvania State University 
She~cango Valley Campus 
Sharon, PA 16146 

Architectural Engineering 'fechnology 
Electrical Engineering Technology 
Mechanical Engineering Technology 

Pennsylvania State University 
Wilkes.Barre Campus 
Wilkes-Barre. PA 18708 

Bio-Medical Equipment Technology 
Electrical Engineer'ng Technology 
Highway Engineerin9 Technol~y  
Mechanical Engineering Technology 
Survey ~ n g  Technology 



Pennsylvania State University 
Worthington-Scranton Campus 
Dunmore, PA 18512 

Architectural Engineering Technology 
Electrical Engineering Technology 
Mechanical Engineering Technology 

Pennsylvania State University 
York Campus 
York, PA 17403 

E :ctrical Engineering Technology 
Mechanical Engineering Technology 

Phoenix College 
Phoenix, AZ 85013 

Electronic Engineering Technology 

Piedmont Technical College 
Greenwood, SC 29646 

Electronic Engineering Technology 
Engineecing Graphics Technology 

Pittsburg State University 
Pittsburg, KS 66762 

Construction Technology 
Electronics Technology 
Manufacturing Technology 
Mechanical Design Technology 
Plastics Technology 

Pittsburgh a t  Johnstown, University of 
Johnstown, PA 15904 

Civil Engineering Techiology 
Electrical Engineering Technology 
Mechanical Engineering Technology 

Prince George's Community College 
Largo, MD 20870 

E!ectronics Engineering Technology 

Purdue University 
Calumet Campus 
Hammond, IN 46323 

Civil Engineering Technology 

Construction Technology 
Electrical Engineering Technology 
Electrical Technology 
Industrial Engineering Technology 
Mechanical Engineering Technology 
Mechanical Technology 

Purdue Univenity 
West Lafayette Campus 
West Lafayette, IN 47907 

Electrical Engineering Technology 
Electrical Technology 
Mechanical Engineering Technology 
Mechanical Technology 

Queensborough Community 
College of the City 
University of New York 
Bayside, NY 11364 

Electrical Technology - Computer 
Electrical Technology - Electronics 
Mechanical Technology 

Ricks College 
Rexburg. ID 83440 

Design and Drafting Engineering Technology 
Electronics Engineering Technology 

Rochestcr Community College 
Rochester, MN 55901 

Civil Engineering Technology 
Electronics Engineering Technology 
Mechanical Technology 

Rochester Institute of Technology 
Rochester, NY 14623 

Civil Engineering Technology 
Electrical Engineering Technology 
Mechanical Engineering Technology 

St. Louis Community College at Florissant Valley 
St. Louis, ?JO 63135 

Civil Engineering Technology 
Electrical Engineering Technology 
Electronic Engineering Technology 
fdechanical Engineering Technology 



St. Peterstxcrg J. 1ior College 
St. Petersburg, FL 3373d 

Electronic Engineering Technology 

San Francisco. City Coilege of 
San Francisco, CA 941 12 

Civil Engineerir.~ Technology 
Electrical/Electronics Engineering Technology 
Electio-Mechanical Engineering Technoiogy 
Eng~l:eerillg Drafting Technology 
Mcchanical Engineering Technology 

Sanclhills Community College 
Carthage, hjC 28327 

Architectural Engineerlng Technolog; 
Clvil Engineering Tech,:slogy 

Savannah Stare College 
Savannah. GA 31404 

Civil Engineerlng Technology 
Electronics Engineering Technology 
Mechanical Engineering Technology 

Sinclair Commt,n~ty College 
Dayton, 0'1 45402 

Electronics Engineerlng Technology 
Mcchanical Engineer~ng Technology 

Southeastern Massachuserts Unlversrtv 
North Dartrnouth. MA 02747 

C,vtl Eng~neerlng Technoloqi 
Electrtcal Englneering Technology 
Mechan~cal Eng~neertng Technology 

Southern Colorado, Unlverslty of 
Pueblo, CO elW1 

Civil Engtneering Techriology 
Electron~cs Engineerrng Teclinology 
FAanufdcturlng Englneerrny Technology 
Mechantcai Eng~neerlng Technology 
Metallurgical Eng~neerlng Tschnology 

Southern Illinois University at Carbondale 
Carbondale. I L  62901 

Civil E~gineering Technology 
Electrical Engineering Technology 
hxhanical Engineerlng Technology 

Squthetn Mississippi, University of 
Hittiesbirrg, MS 39401 

Envi. mmental Technology 

Sou! tern Technical lnst~tute 
A Olvision of Georgia Institute of Technology 
Marietta. GA 30060 

Apparel Engineering Technology 
Architectural Engineering Technology 
Civil Engineering Technology 
C~vi l  Engineerrng Technology - Structural Materials 
Civil Eng~lieering Techtiology - Surveying and Construction 
Electrical Engineering Technology 
Electrical Engineering Technology - Electronic Computer 
Electrical Engineering Te~hrrology - Ele1:tronics Option 
Electr~cal Englneering Technology - Nuclear Safety Optlon 
1nduf:rial Engineering Technology 
Mechanical Englneering Technology 
Textile Englneerlng Technology 

Spartanbut-g Trchnlcal College 
Spartanburg, SC 29303 

Civil Enyineering Tlshnology 
Electron~cs E.lgineerlny Technology 
Mechanical Engineering Technology 

Stark Technlc31 College 
Gnton, OH 44720 

Civil Construc:~on Technology 
D ~ j l g n  & Drafting Technology 
Electrical tnglneering Technology 
Electron~c Engineerirrg Technology 
Mechanical Engrneertng Technology 

Sunter Area Technical College 
Sumtcr. SC 28150 

Clvrl Efigtneer~rlg Technolog~ 
Environmental Engrneertng lechnolcgy 



Temple University 
College . ~ f  Engineering Techdoyv  
Philadelphia, PA 19122 

Bui!ding C o m t n ~ ~ i o n  Technology 
Civil E.;?ineer~ngtComtritction Technology 
Electrical Engineering T d n o l o g v  
Electrori~cs Engineering Techodoqy 
Envtronmental Enqiwr ing Technology 
Mechanical Engrmring Technology 

Tennessee at Martin. University of 
Manin.TN 38238 

Civil Engineering Technolcqy 
Electrical Engineering Technology 
Mechanical Engineering Technology 

Texas A&h! Universttv 
College Station. TX 77860 

Engtneering Teci~nology 

Texa Tech Univers~ tv 

Lubbock, TX 79409 

Construction Enot~eertng Techsology 
Electrical Elxtrorltcs Eng:rwer~ng Tech~ologv 
Mechantcal Englneer~ng Technologv 

Thames Valley State Technical c d e g e  
Norwick, CT 06360 

Chemtwl Ecg~nrrrtng Technology 
Electrtcal Engtneering Technolow 
Manufatur~ng En,r;reer~ng Technology 
Mechawcal Engineer~n: Technology 

Toledo. Unhverrtty of 
a m m u n t t  y & Techn~cal Colleye 
T0iM0. OH 436% 

Electrontc Engtleer~cg Technology 
lndus;rlaI Engtnrer!ng Technology 
Mechanical Eng~r~eer~ng Tee.-~oiogv 

Trenton State College 
Trenton. NJ 08625 

Fleitronic Eng~neerlng Technology 
Mechanical Engineer~na Technology 

T r i . h n t y  T e c h n d  College 
M l e t o r .  SC 29670 

Electronics Engineering Technology 

Trident Technical College 
Charleston. SC 2931 1 

Chemical Engineering Technology -- ~ v i l  . Engineering Technology 

Electrical Engineerie Techdogy  

Triton College 
River Grove. IL 60171 

E l L - t r ~ ~ l t t ~  Technology 

Vermont Technics! College 
Randolph Center. VT 05061 

Archttectural & Building Engineering Technology 
Gvi l  Zngineering Technology 
Electrical & Electronics Engineering Technology 
Mechanical Engineering Technology 
Surveying Technology 

Virginla Polytechnic Institute & State Universiry 
Blacksburg. VA 24061 

Civil Engineertng Technology 
Electrtcal 'ngineeriny Technology 
Mechanical Engtneering Destgn Technologv 

Arct:iwctural Tttch*lology 
Chemical T e c h n o l ~ y  
Cltrl Eng~r-.-!ring Technologv 
Computer Technology 
Electronlr Engineer:,ig Techno!ogy 
Industr~a, En;~neering Technoloay 

LVaterbury State Technical College 
Waterbiiry, CT 06708 

Chem~cal Eny~neer~ng Technology 
E!ectr~cal Eng~neer~ng Techriology 
Manufacturtng Englneet ing Technoiogv 
Mechanlca! Engt neer 1:1g Tecnriology 



Wetter State Cdlege 
Ogden. U T  84406 

Electronic Tuchndogv 
Electronic Engineering Technology 
Manufacturing Engineering Technology 

Wentworth Institute of i'echmiogy 
Boston. MA 02115 

A e r o n w t i d  Technology 
Ardiitectural Engineering Tcchnoiogy 
Arch~tcctural Technology 
Building Construction Tcchnologv 
Civil Engineering Techndogv 
Electrical Engineering Technology 
Electronic Engineering Techndogy 
Electronic T e c h n o l q  
Environmental Engineering Techndogy 
Industrial Engrneering Technology 
Manuf a?uring Processes Techno!ogy 
Mechaniui Design Engtneering Technology 
Akchanical Ocrign Technology 
Mechanical Power Engineering Technology 
Nuclear Engineertng Technology 

West Virgtnia lnsrttute of Technology 
Montgomery. WV 251 36 

Clvd Eng~neertng Technology 
Drafttng & Dengn Engrneering Technofogv 
Electrtcal Engtneering Technology 
Mechantcal Engtneertng Technology 
hltwr~g Eng*rleertng Technology 
Survey ~ n g  Tt-hnology 

Westerti Kentucky l f n tv~ -s~ tv  
Bowl~ng Green. K Y  42101 

CIVII Englneerlrig Technoldgy 
Electrical Engtnrer~ng Technology 
Envtronmental Engcneer~ng Technology 
Mechanical Engtneertog Technology 

Youngstown Stare Universltv 
Youngstown. OH 44503 

C~vi l  E.ig~neerlng Tehnology 
Electrtcal Engineering Technology 
Mechanical Engtne~rlny Techriolugv 





APPENDIX C: 

Additional Sources of Aerospace Career Information 

CAREERS IN AEROSPACE AM3 RELATED FIEcP9 

A L i s t i v  of I n t m a t i o . ~  Sour- 

Roplrrd by .hc Natiorul Career I n fo rma th  h t w  of the Amcrian -.& val Guirbnt* AoeorYbor . . 
. in 

cooperation with the N a t i d  Aeronautics and Administration. 

Trade. ~ i a u l  8.d Educltiord Sourcrs 

AEROSPACE A N 0  A V l i  TtON 

Airport Management-A Profession. dmertcan Ascoc!riion n! Atrpart Executrves. 2029 K St., NW. Vbshingron. Dt; 
XtOC6. 

ALPA Ocarpationid Guides, Air Line Pilots Assoc;ation. 1625 Uassxhusetts Avenue, NW, fiasf~ington. DC 2 W X .  

Aviation Education Materids. Going Up! . . . A Career as a Proftuiond Pilot. HdpMate. . . A Creer thing Parsond 
Flying. Sky-%hod . . . A Cwnr  as a Fliqht Imtruc.or. Airworthy . . . A Camr as an A&P Mechanic. Gencral .\viation 
Manufacturers Assoc~at*oq. Suite 1215, 1025 Connecticut Avenue. Washington DC ZXl36. 

Careen in Aeros- hiediein.2 and Life Sciences, ?ne Aeroscace Medic21 Association, Wzshiqgton National Airpcrt, 
Washington, DC 20001. 

Careers i n  Aerwpace Within Your Lifetime. American Institute of Aera~autics and As,ronaut~cs, 1290 Arznuc ~f 
tt?e Americas,  JEW YO k, NY 10019. 

Flight Engineer Career I~formstion. FIi@t Engineer I~:ternationd A,;icciation, 905 16th Street, NW. Waskington, OC 
m. 
Geophysics - The Earth in  Space, American Gec~physical l in~on, 2000 Florida Avenue. NW. Washington, DC 2 W .  

The Pe&e of the Airlines, k:r Transpor: Asiocra\:on of Antrrica, 1709 New York Avenue. NW. Washington. DC 
20006. 

ENGINEEaING AND TECHkOLOGV 

A Career for the Future. Amertcan Society o! hrechatl~cai Ernjrexs. 345 East 47th Street, New York, NY 10017. 

The Big Pond - Fehral Jobs for Engineers. Physical Scientists, hlathernztickns. C.S. Government Printing Office. 
Washington, DC 20302. 



Cjri I Bc A Tlc)midm? Letat r'ind Out. Can I Be n Engineer?. General Motors Corporation. Public Relations 
Stjff. Detroit, MI 48202. 

Qmr Guidance Roprina. Society of Women Enginears. 345 E. 47ti: St.. New York, NY 10617 

Cwmr i n  Elactr id Electronics Engineering, I~st i tute of Electrical Electronics Engineering. 345 East 47th Street, 
New Yo&. NY 10017. 

Cnmr in htdwrn Engineeiing. Society of Pe:rdeum Engineering. 6200 N. Central Expressway. Dallas. TX 
75206. 

The Certification of Erqineering Tachnic' i .  lnstitute for the Certification of Engineering Technicians, 2029 K 
Street. NW. Washington, DC 20006. 

The ChendcJ Engineer. The Expanding Domain of Chemical Engineering. American lnstitute of Chemical Enginesrs. 
345 East *7th Street, New York. NY 10017. 

E ~ ~ M I  dO&fetz: C#scn i n  Civil Enginewind-The Emironmental Engineer, Cm?er$ i n  Civil Engi-,ng-Tk 
Wighr#y Engim. Americm Socieh of Civil Engineers. 345 East 47th Street. New York. NV 10017. 

-tin9 Engincrring . . . A brew with a Future. Arnericw; Consulting Engineers Council. 1155 15th Stmet. NW, 
Washington, LH: ?OOU!j. 

E n g i d w - A  Career of Drdiutia, urd Peiponribitiry. Nationai Society of Professional Engineers, 2029 K Street. 
NW. Washifigtmr. DC 

F t d a d  J c b  i n  Engineer-ing, Ph* Ecjencsr. U.S. C v i l  Service bmmission. 1900 E. Street, NW, Washington. DC 
20415. 

Industnrl Ettgirrc'oring - The Humanized Profession. Americarr lnstitute of Industrial Engirteen. 25 Technology Park. 
Warm. GA W 2 .  

fs Engineeriny for You? Engirmring: Creating r Batter Warid. Engimering - k Chdlmgc, Accredited Cumcula 
L d r g  to  F in t  D.grm in Engineering in the U.S.. Erig~wzi: Council for R~fessionat Development. 345 East 47th 
Street. New York, NY 10017. 

The Many f%tht to a Career i n  Ceramic Ew.sr ing.  P.r.rtcan Ceramic Society. 65 Ceramic drive, Columbus, OH 
43214. 

The Nard Lrchitect and Marine Engineer. Socrety of Na:d Arch~tecn & Maine Engineers. One World Trnde 
Center. Suite 1369. &w York, NY 10048. 

The Road to  Graduate School in  Endneering, The Enghwing Techniian, American Sucrr:y f o ~  Engineering 
Ed~ication. One Dupcnt Circle, N'N, s i t e  400. wdshiogton, DC 20038. 

Scope and Functions of the P r o f a n i d  Safety Engineer, American Saiet ' j  of Saf?,~ Engineers, 850 Busse 
t-iighwsy, Perk Ri*. IL 60669. 

S t u l d  You Be a Cad Mining Engineer, Camn i b t  Enginawing in  tne Minerals Indurtry, Socicti of Minlng 
Ergtrreers. Caller D. L ~ t t l e t ~ ,  CO 80235. 

b i d  You Bc a Manufacturing Enginwr? Society of Ma~ufacturing Engtneers. 20501 Ford Road, Dearborn, MI 
481 28. 

25 Technical Careen Y w  Can LH-n i n  Two Y?an or Less, U.S. Deparnnent of Education, Wshington. DC 
20202. 

T e c h n d , ~ ,  Engineering Manpower Comm~~sion!EJC, 355 East 47th Street. New York, NY 1001 7. 



What's It L i b  t o  Ba an Engkw?. Wiut's It Like to Ba r Trdmidn? GE Corporation, Career Information. Room 
901. 570 Lexington Avenue, Nm York. NY 10022. 

Women i n  Enginsering Professions, Agricultural Engineering and You, A@ricuitunl Enginraring - The Rofsssh with 
8 Future. Enginraring Careen in the Wdd's b g m t  Industry. Did You E m  Wirh You Could the World?. 
Wmted: More Women Enginaan in  Agricultural Engineering, American Society of Agricultural Engineers. 2950 Niles 
Road, St. Joseph. MI 49085. 

ENVIRONMENT 

~ s k  Any Fomter. F o m t  Ecdogy and Yw.  Society of American Foresters, 5400 Grosvenor Lane, Washington, DC 
20014. 

A Wildlife Conservation Camr for You. Unimsitk and Cdiapa Offering Curricula in  Wildlife Chsewrtion, 
Wildlife Society, Suite S-176. 3900 Wisconsin Avenue. NW. Washington, Dt 20016. 

Cum, i n  R v  Science. Society for Range Management, 2760 West 5th Street, Denver, CO 80204. 

CPmn in W~ldlife Consmatian irnd Management. Wildlife Management Institute. 709 Wire Bldg., 'ffashington, DC 
20005. 

Coluanition C#m, CImn i n  Resource Conserration. Soil Conservation Society of America, 7515 NE Ankeny 
Road. Ankecy. IA  50021. 

The Emircmrnentalist. Career Materids i n  Environmental Hedth & Sanitation. National Environmental Health 
Association. 1600 Pennsylvania Avenue. Denver, CO 80203. 

Resoues for EmironmcntlEedogy Eduation: A Bibliography. Institute of Environmental Sciences. 940 E. 
Norttrwest Hiahway. Mt. Prospect. I L  60056. 

So Ya, Want to  & a Forester, A Job with the Forest Service, U.S. Department of Agriculture, Forest 9rvice. 
Washingeon. DC 20250. 

You C m  Be a Conservationist. So Y w  Want to  Be a Forester. American Forestry Association, 1319 18th Street. 
NW, Washington, DC 20036. 

HEALTH AND MEDICINE 

A Career in Cytotechndogy, American Society of Cytology. 130 South Ninth Street. Suite 1006. Philadelphia. PA 
19107. 

A Career in  Pharmacology, American Society for Pharmacology, 9650 Rockville Pike. Bethesda, MD 20014. * 
Answen to  Your &estims About . . . . Medid Technology. Accredited Wid labor~tory  Schools. American 
Medical Technologists. 710 Higgins Road, Park Ridge, I L  60068. 

Careers in Anatomy, American Association of Anatomists. Depa7:ment of Anatomy. University of Arkansas Medicine 
Center. 4201 W. Markham Street, Little Rock. AF! 72201. 

Careen in Physiology. American Physiological Society, 9650 Rockvillr? Pike, Bethexla. MD 20014. 

Carears in the HealthlScience Library. Medical Library Association, 919 North Michigan Avenue. -3208, Chi-, 
I L  60611. 

Careen in the Medical Laboratory, American Society of Clinical Pathologists, PO Box 4872. Chicago. I L  60680, 

Careers That Count, American Hospital Association, 840 N. Lake Shore Drive, Chicago, I L  60611. 

kdth Physics - A Challenging Profession. Health Physics: A New Profession in  the Atomic Age. Healtb Physics 
Society, PO Box 156, E. Weymouth. MA 0Z189. 



Horizons Unlimihd. American Medical Association. 535 N. Dearborn Street. Chicago. I L  60610. 

llbdiJ Technicians d Assistant %hods. Accrediting Bureau of Health Education Schools. 29089 U.S. 20 West. 
Elkhart. I N  46514. 

I ~ J ~ N I  S u m .  American College of Surgeons. 55 East Erie Street. dicago. I L  60611. 

h t w :  Tha Sciena of Disease. Intersociety Committee on Pathology. 4733 Eethesda Avenue. Suite 735, 
Bethesda. MD 20014. 

S h d d  You 8a a Nudear Medid T n h d o g i s t  Society of Nuclear Medical Technologists. PO Box 284. Arlington 
Heights, I L  60006. 

Where to Get Hedth C&eef Infomutian. Nattonal Health Council. lnc.. 1740 Broadway. New York, NY 10019. 

A career in  Metallurgy Will Extend Your Reuh. M e d l u r g i d  €encaring Tech-. CHan Opportunities in 
WtJlurgy. The American Society for Metats. Metals Park. OH 44073. 

A Rewarding Cuccr. Instrument Soctety of Amerlca. 400 Stanwix Street. Pittsburgh. PA 15222. 

Biologiul Photography-A Wlenging Profession, Biological Photographic Assoc~ation. PO Box 1057. Rochester. MN 
55901. 

Carran in  Mctdlurgy. Materids Science & M e t J l u q i d  Engineering. The Metallurgical Society of AIME. 345 East 
47th Street. New York. NY 10017. 

Careers i n  Operation Research. The Operat~on Research Society of Amertca. 428 Preston Street. Ba;:imore, M3 
21 202 

Cafeen in  Quality. American Society for Quality Control, 161 West Wisconsin Avenue. Milwaukee. Wl 53203. 

Carers i n  Stattstia. American Stattstical Associat~oti. 806 15th Street. NW. Washington. DC 20005 

Orrm Summaries, Natiolial Assoc~ar~on of Pattern Maniifacturers, 21010 Center Rtdge Road. Rocky River. OH 
441 16 

Education for Technical Writers. Is Technical Writing Y w r  Career. Society for Technical Communication. Suite 421, 
1010 Vermont Avmue. NW. Washingtoti. DC 20005. 

F a n  on Computer Camn. American Federation of Information Processtng Soc~eties. 1815 North Lynn Street, 
Suite 805. Arlington. VA 22209 

Giv~ng Shapes to Ideas, h ~ e t y  of Dte Casting Engineers. 16007 West 8 Mile Road. Detro~t. M i  48235. 

Ilkchine Tods: Exciting Csreers. Nat~onal Machine Tool Builders Association. 7901 Westpatk Drlve. McLeari. VA 
22102. 

The Making of a Machinist, Career Opportunities, Nat~onal Tool. Olc and Precision Mach~ning Assxiat~on, 9300 
Livington Road. Oxon Hill. MD 20022. 

ksrurement & Contrd Industry. Scientitic Appaeatus Makers Assoctation. 1140 Connect~cut Avenue. NW, 
Washington. DC 20Lq" 

Photographer: A Rofessional With a Challenge, Profess~onal Photcqraphers of America. 1090 Exec~tttvc Way. Des 
Plaines. I L  60018. 

Ranning a Career in Electronics, Thr! Electronics. Sowice Technician - Futures Unlimited. Electronics Industries 
Associat~on. 2001 "I" Street, NW. Was~iington. DC 20006. 



Sources of CHccr Infomation in Scientific Fields, Probe Tomonow 8s r Chemid Tlchnidn. Your Tomormw. 
Cucan for Adrmtum. Manufacturing Chemists Association, 1825 Connecticut Awnw. NW. Washington, DC 20009. 

Systems Andysis: Tim Career. Association for Systems Management, 24587 Bagley Road. Cleveland, OH 44138. 

T~nsport wih. National Defense Transportation Association. 1612 K St.. NW. Wlshington, DC 
20006. 

Your h e r  in  Fluid Power. The Fluid Power Society (FPS), 432 E. Kilbourr. Ave.. Milwaukee, W1 53201. 

Your Introduction to Photogrmmetrv. The American Society of Photogrammetry. 105 N. Virginia Ave.. Falls 
Church. VA 22046. 

SCIENCE 

A Career in  Astronomy. American Astronomical Society. Sharp Laboratory. University ot Delaware, Newark. OE 
19711. 

A Career in Cartography. American Congress on Surveying and Mapping. 210 Little Falls Street, Falls Church. VA 
22046. 

A Giant Leap for Womankind Too, National Geographic Soctety. 17th & M Sts.. NW. Wash~ngton, DC 20036. 

A Guide to Opportunities in Cell Bidogy. Secretary. Amertcan Soctety for Cell Biology, Department of Anatomy. 
Albert Einstein College of Medicine. 1300 Morris Park Avenue. Bronx, N Y  10461. 

Can I Be a Scientist? General Motors Corporation. Pubilc Relattons Staff, Detroit, MI 48202. 

Career Opportunities in  Chemistry, Carers i n  Chemistry: Questions and Answers, Finding Employment in  the 
Chemical Profession, List of ACS Approved Schools, Planning for Graduate Work i n  Chemistry, American Chemical 
Society. 1155 16th Street. NW. Washington DC 20036. 

Careers in Agronomy. Crop Science altd Soil Science. Arnerlcan Society of Agronomy. 677 S. Segoe Road. 
Madison. '&I 5371 1. 

Careen in Animal Biology, American Soc~ety of Zoologtsts. Box 2739 Californta Lutheran College. Thousand Oaks. 
CA 91 360. 

Careers in  Animal Biology, Soclety of Systematic Zoology, c,o U.S. National Museum of Natural History, 
Washington, DC 20560. 

Careers in  Atomic Energy, U.S. Atom~c Energy Commission. PO Box 62. Oak Rid*, TN 37830. 

Careers in Biochemistry, Amerlcan Society of Btoiogtcal Chem~sts. Inc., Educattonal Affatrs Offtce. 9650 Rockvtlle 
Pike, Bethesda. MD 20014. 

Careers in Biology. Careers in Animal - oloqy. Careers in Botany. American lnstttute of Biological Scienc?~, 1401 
Wtlsorl Blvd.. Ar:inyton. VA 22709. 0( 

Caretrs in  Exploration Geghysics, Society of Expioratioi Geophystcs. BOX 3098, Tulsa. OK 74101 

Careers in  Geography, Association of Arner~can Geographers, 1710 16th Street. NW. Washlngton, DC 20009. 

Careers in  Photographic Science 81 Engineering, Society of Photographic Scientists 81 Engineers, Suite 330, 1411 K 
Street. NW, Washington, DC 20005. 

Careers in  Plant Phvsiology. Amer~can Society of Plant Physiologists. 9650 Rockvrile Pike, Bethesda, MD 20014 

The Challenge of Meteorology, Opportunities in Meteorology. The American Meteorological Society. 45 Beacon 
Street. Boston. MA 02108 



Ewth Sckntisn: Wog is ts ,  Cirophyricirts. Whordogists. U.S. Government Printing Office, Washington, DC 20402. 

E n t o m d w  - An Excitinb Sdmtifie Cmr, Entomological Society of America. 4603 CIlvert Road. College Park. 
MD 20740. 

- Sdmcr md Prohttian. American Gadogical Institute. 5205 Lcesburg Pike. Falls Church. V A  22041. 

hWhefnatics a d  My dmr. The Natlonal Council of Teachers of Mathematics, 1906 Association Drive. Reston. 
VA 22091. 

Microbidoqy i n  Y w r  Future, American Society for Microbiology. 1913 "I" Street, NW, Washington, DC 20006. 

Occupations i n  Electronir Computing Sythmt. Elu tmn ic  Computer Operating PI1.ronnd, Rogrwnmm. Systems 
Anrfysts, U.S. Goverqment Printing Office. Washington DC 2W02. 

Oceanography Intomution Kit, National Ocean Industries Association, 1100 17th Street. NW, Suite 410. 
Washington, DC 20036. 

The Owms and Y w .  Marlne Technology Society. 1730 M Street. NW. Suite 412. Washington. DC 20036. 

Opportunities i n  Ocenography, Smithsonran Institution. P~blicatlons Gistribution. 1242 24th Street. NW. 
Washrngton, DC 20037. 

Physics as a Qrear. Should You Be a Physicist? American lnst~tute of Phvsics, 335 East 45th Street. New York, 
NY 10917. 

Ryr i r ing  for a Career in Occattography. Scrlpps Information of Oceanography. PO Box 109. La Jolla. CA 92037. 

Rofessionrl Oppomni t iu  in M.thcmatia. The Mathematical Association of America. 1225 Connecticut Avecue. 
NW. Wash~ngton. DC 20036. 

Science and Engineering Careen, Test Yourself for Science. Science Manpower Commission. !776 Massachusetts 
Avenue. NW. Washington. DC 20036. St .OO. 

Science and Your Career. U.S. Department of Labor. aureau of Labor Statrstics. Washington, DC 20212. 

Science Career Exploration, Ndtlonal Sclence Teachers Assocraticin. 1742 Connecticut Avenue. NW. Washrngton. DC 
.m. 
Science for Society - A Bibliography. Amerrcan Alliance far the Advancement of Science, cducatioc Department. 
1776 Massachusetts Avenue, NW. Wash~ngton. DC 20036. 

Seeking Employment i n  the Msthemrt iul  Sciences. The Ameracan Mathematical Society. PO Box 6248, Providence. 
RI 02904. 

ADDITIONAL SOURCES OF INFORMATION 

Aero Protlucts Rese~rch. Inc. 11201 H~ndry Avenue. Cos Angeles. CA 90045. 

Aerospace and Electr!cal Systems Society. 4000 Harlontvood Drtve. Fort North. TX 76109. 

A e r o s ~ c e  Educat~on Foundation, 1750 Pennsylvanra Avenue. NW. Washtngton. DC 20006. 

Amerrcan Astrona\rt~caI Soclefy, Key Towers. 6060 Duke Street, Alexandrra. VA 22304. 

Av~atton Drst:rhutors and Manufacturers Assocratr~n 1900 Arch Street. Phtladelphta. PA 19103. 

Beech Alrcraft Corporation. Educatron Department, Wlchlta. KS 67201. 

Bendlx Corporatron. Bendlx Center. Southfleld, M I  48076. 

The Boelny Company. PO Box 37037. M S 11-48. Seattle. WA 98124. 



Cessna Aircraft Company, PO Box 1521. Wichita, KS 67201. 

Fairchild Industries. 20301 Century Blvd., Germantown, MD 20767. 

Federation of American Scientists, 307 Massachusetts Avenue, NE, Washington, DC 20002. 

Federation of Engineering and Scientific Association. 171 College Street, Toronto, Ontario. M5T 1P7. 

Grumman Aerospace Corporation, Bethpage. NY 11714. 

international Association of Machinists and Aerospace Workers. 1300 Connecticut Avenue, NW, Washington, DC 
20036. 

National Aeronautics Association of the USA, Suite 430, 821 15th Street, NW, Washington, DC 20005. 

Singer Company. Kearfott Division 1150 McBride Avenue, Little Falls. NY 07424. 

Sperry Flight Systems, PO Box 21 11, Phoenix, AZ 85036. 

United Automobile, Aerospace and Agricultural Implement Workers, 8000 East Jefferson Avenue. Pctroit. MI 
48214. 

Vwght Systems Division. LTV Aerospace Corporation, PO Box 5907, Dallas, TX. 




